
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



<x: ■ 



?yxx')^xxx^xxxxxyyxmxxxxxxxxmx)^^xxxxxxxx>^xxxxxx 
«Yxxxxxxx>rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx) 
.f9xxxxxxfewxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>;xx) 
«yxxx xxxxyyxxxxxxxxxxxxxxxxxx)6(xxxxxxxxxxxxxxxxxxx ) 



Already issttedf strongly bound in Cloth :— 
Directories. ,. d. Geography. 



Infant Treatment 1 3 

Education 2 ' ' 



English. 

First Book of Reading. \\ 

Second Book of ReacBng 3 

Simple LesBons in Reading 10 

Rudiments of Knowledge 10 

Moral Cla88-:6ook 1 6 

Composition, Introduction to. 

Grammar, Introduction, Meu)cdirto«..0 10 

Grammar and Composition S 

-, by A. J. D. 

D'Orsey, 2 Parts, each 1*. 6d 3 

Etymology, Exercises on 2 

Elocution, Principles of 5 C 

English Language and Literature, 

ft History ol - > fi 

Lesson Book of Conunon Things and 

Ordinary Conduct 10 

Writing and Drawing. 

Writing— Plain, Current-hand, and 
Ornamental ; in Fifteen prepared 
Copy-Books, each 

First Drawing Book." New and much 
Improved Edition 1 

Second Drawing Book 1 

Drawing Books; consisting of a 
Series of Progressire Lessons in 
Drawing and Perspectire, with 
General Instructions ; in 18 Books, 
each 1 

Mechanical Drawing, in 3 Books, 
each , 1 6 

Architectural Drawing, in 3 Books, 
each > 



Geography. 

Geography, General Tw 
Geographical Primer./ , 
England, Geographica - 



ScotlandjGeographical Text-Book of .0 10 
School-Room Maps of England, 
Scotland, Ireland, Europe, Pales- 
tine, Asia, Africa, North Ame- 
rica, & South America, coloured, 

and moimted on rollers, each U 

The Hemispheres 21 

Each Map 5 ft 2 in. long by 4 ft. C in. broad. 

These Mapi may alio be had ramiahed, 
at 2s. 6d. additionaL 

Primer Atlas ; consisting of 9 quarto 
Maps — the Two Hemispheres, 

' Europe, British Islands, Asia, 
Palestine, AMca, N. America, 
and South America, colotu'ed 9 6 

School Atlas of Modem St Ancient 
Geography ; containing 34 quarto 
Maps, coloured ; with Index 10 

History. 

Ancient History. 3 

Bi(^rraphy, Exemplary & Instructiye 9 C 

British Empire, History of the 2 6 

Greece, History of 2 6 

Rome, History of. 2 6 

Modem History (tn the press.) 

Arithmetic and Uathematics. 

Arithmetic, Introduction to. New 
and Extended Edition,- with Ex- 
orcises on the Decimal Coinage 1 

Arithmetic : Theoretical and Prac- 
tical ; with Exercises on the Deci- 
mal Coinage 2 

Key to Arithmetic. 2 

Book-keeping by S. and D. Entry .... 2 

by Single Entry 1 

, two Ruled Paper 

Books for Single Entry 1 3 

two Ruled Paper 

mmma^^ Entry. 1 3 

I 6 
,2 6 




/./../-..."•..'■■./•../••. A AAA A A#./\/-%A A AAA AAA AAA AAA AAA AA/. A AA A A A AAA A 7: .\ 

xxxxxxxxxxxxxxfxxxxxxxxxxxxxxxxxxxxxkxxxxxxxxyxvv^ 

V VVVVVVVVVVVVVWVVVVVVVVVVVVVVVVVVVVVVvOvOvvOO 




CONTINUED. 



Arithmetic and litliematics. ,. ^^ 

Plane Geometiy ,m 2 6 

Key to Plane Geonnlfy 2 

Solid and SphericalflDometry 2 

Practical Mathcmifics.' Kew 

Edition ^ 6 6 

Practical MatheniiHcB, Two Parts, 

each 3s. 6d. OliEdition 7 

Key to Practical Mithematics, do, ...3 6 

Mathematical TaUes 3 

SUence. 

Sciences, Introdvtion to the 1 

Matter and ModB, Laws of. 10 

Mechanics « 10 

Hydrostatics, S^aulics, &o. 10 

Acoustics ..M. 1 

Optics. «. jL 1 

Astronomy ..« 1 

Electricity 1 

Meteorology....^ 1 

Natural PhUoBophy, Volume I., 

containing Matter and Motion; 

Mechanics i Hydrostatics, &c. ; 

Acoustics..... 3 

Natural Philosophy, Volume II., 

containing Optics ; Astronomy ; 

Electricity; Meteorology 3 

Chemistry— New Treatise. By G. 

Wilson, M.D.. F.R.S.K 3 

Geology 2 6 

Zoology 4 

Animal Physiology. 1 6 

Vegetahle Physiology 1 6 

Political Bconomy. 2 

Latin. 

lUoitnted vith copioai EngUih Net»i tnd 
Prefiuet. 

Latin Gnunmar, Elementary. 2 

, Advanced 3 6 



Latin. , 

Latin Exercises, Elementary 1 

— , Advanced... 2 

Key to Advanced Latin Exercises. ...2 

Latin and English Dictionary 9 

Latin-English Part 5 

English-Latin Part 4 

Caesar. 2 

Sallust 2 

Quintus Curtius. 3 

Ovid. 3 

Horace 3 

Vh^ 4 

, containing the Bucolics and 

First Six Books of the -fineid 3 6 

Livy ^ 4 

Cicero 8 6 

Nepos 2 6 

Phaedrus's Fahles 1 6 

Ruddiman's Rudiments of the Latin 

Tongue 10 



Oermon. 

Edited by Dr Aae, German Mjuter in th* Eigk 
School of Edinbcrgb. 

First'German Reading Book 2 

Second German Reading Book 3 

German Grammar, Elementaiy. 2 

^ , Advanced 3 6 

Phrase-Book, English-German 2 



German Dictionary. Part L German> 

English. 5 

Part n. Engliih-German, in preparation. 
German Synonyms, Dictionary of ....2 6 

Music. 
Manual of Music. 3 



♦:ji* Other Works in preparation.— Dccemfter 1854. 



M'. aadB. CHAMBERS, S Bride'i Paiiag*, Fleet Street, London, and 330 High Street, Edinburgh. 



<xxxxxxxxxxxxxxxxxxxxxxxxxxxx.xxxxxxxxxxxxxxxxxxxxxxx: 
'<xxxxx;(xxxxxxxm^^ 



m^mmmM^^mmmmmmm^ 



CHAMBERS'S EDUCATIONAL COURSE— EDITED BY 
W. AND R. CHAMBERS 



RUDIMENTS OF ZOOLOGY 



ILLUSTRATED 



WITH WOOD-EHGRAVINGS 




LONDON 

W. AND R. CHAMBERS 47 PATERNOSTER BOW 

AKD BIOH STBBET EDINBUBGB 
1856 



Edinburgh : 
Printed by W. and R. Chambers. 




The present Treatise on Zoology is designed to present as 
much of the science of the subject as might be supposed capable 
of being learned by young pupils at school and in the parlour. 
Great efforts have been made to attain conciseness, as well as 
clearness. The classification followed is a composition of several 
modern systems, with certain unimportant modifications; and 
the ascending order is adopted, as best fitted to introduce the 
subject intelligibly to young students. It is hoped that the 
work will promote the introduction into general education of a 
study which is among the most elevating that can occupy the 
mind of man. 



^^==^^^ 



CONTENTS. 







PAOK 


INTRODUCTION, 




1 


PROVINCE FIBST.-BADIATA. 






PA OK 






CLASS INFUSORIA, . 




GLASS ACALEP&fi, . . 


. 11 


FOLTOASnUOA, 






11 


Urcnlarla, 




CniOGRABA, • • . 


. 11 


Cercarea, 




CutBHIOBAOA, . 


11 


RormeiuL, • • 




Phtboobada, . . . 


. 11 


CLASS PHYTOZOA, 

Utdroida, 

Tubularlda, , 
SertnlaridflB, 

Hbliamthocda, . 




CLASS ENTOZOA, . . 
Nematoidba, 

FUaridffi, . . . 
Pabxnchtiiata, 


. 12 
. 13 

. 13 
. 13 


ActiniidiB, 








Lnoemaria, . 




CLASS ECHINODERMATA, 


. 14 


AaTEROlDA, 




PXDIOELLATA, 


14 


Aloyonid®, . 




AsteriadsB, . . 


. 14 


Pennatala, « 

AaCIDIOIDA, 




Eohlnidffi, 
Holothorida, . . 


. 15 


FOBXFEBA, 


* 


Apoda, .... 


. 15 


PEOVINC 


E SECOND.--MOLLUSCA. 




CLASS ACEPHALA, . 


. . 17 


CLASS GASTEROPODA, . 


. 22 


TxmiGATA, 

ABoidians, . 


17 


Ctclob&amchiata, 


23 


. . 17 


PateUidsB, . . . 


. 22 


8alp». , . . 


18 


Chitonidffi, 


28 


Bkachiopoda, 


. . 18 




. 28 


Terebratula. . 


18 


FiBBureUidiB, . 


23 


Laxxllibrakchiata, . 


. . 18 


HaUotes, 


. 33 


Ostreada. . . 


. 19 


TUBVUBBANCHIATA, 


24 


AnomisB, . . 


. 20 


PECTIICIBIiAMCHZATA, . 


. 24 


Peoten, . 


20 


Trochidffl, . . 


34 


MyUlaoesB, . . 


. . 20 


Turbinidffi, . 


. 34 


SpondfUdos . . 


21 


ScaUria, . . 


35 


CardiaoeflB, . . 
Myadae. . . . 


. . 21 
21 


YolatidiB, . . 


. 35 
2ft 



CONTENTS. 



PECTINIBaANCHIATA- 

CypraBidsB, 
Buccinidae, 
MHriddee, 
StxombidsB, 
C!onidsB, . 

Heteropoda, 
Carinarife, 
Firoles, 

Tectibiianchiata, 
Ballid£B, 
AplysianidsB, 

Infebobbanchiata, 

nxtdibbanchiata, 



PAGE 
25 

. 26 

26 
. 27 

27 
. 27 

27 
. 27 

27 
'. 28 



PULMONATA, 

Lvmnffiidffi, 

Planorbis, 

HelicinsB, 

Achatina, 

limacinee, 

Ptebopoda, 
GLASS CEPHALOPODA, 

DiBBANOHZATA, • - . 

SepiadsB, 

Tetbabbanchiata, 
Nautilidse, . 



PAOE 

29 
29 
29 
30 
SO 
31 
31 



82 

88 
83 



PROVINCE THIRD.-ARTICULATA. 



CLASS ANNELLATA, 
Abbakchia, 

LumbricinidflB, 
HirudinideB, 

DOBSIBBANCmATA, 

NereideB, 

TUBICOUB, 

Serpnla, 



MYEUPODA, . . 

IVLLDX, 

Millipedes, 

SCOLOPENSBIDJB, 

Centipedes, 

CLASS CRUSTACEA, 
Decapoda, 

Brachyura, . 

Macrura, 

Anomoora, . 
Stouapoda, 

Cancer Mantis, 
Amphipoda, 
lsmodipoda, 

Cyamns BalsBnanun, 

ISOPODA, 

Bbamohiopoda, 
Monooulidse, 

PCBOILOPODA, 

Hyphosura, . 
Siphonostoma, 

ClBBHOPODA, 

Lmadites, . 

Lepas Anatifera, 
Balanites, . • 



CLASS INSECTA, . . 

CoLEOPTBBA (Sheath-winged), 
Pentamera — 
Camivora, • 



Fentamera-^ 




Cidndela, . . 


51 


DytisoidsB, . 


. . 51 


Braohelytra, 


52 


Serricomes, 


. 53 


Clavioornes, 


53 


Palpioomes, 


. 54 




54 


StterowMFOr^- 




Melasoma, . . 


. 56 


Tazicomes, 


56 


Stenelytra, . . 


. . 56 


TracheUdes, . . 


66 


Tetramerik^ 




CorculionidsB, . 


. 57 


Xylophagi, 
Longicomes, • 


. 57 
57 


Trimerct^ 




FungioolsB, . 


. 57 


Obthopteba (Straight-wing 


-ed), 57 


Ouraoria— 




ForficnUdfiB, 


. 57 


BlattidsB, 


57 


MantidiB, . . 


. 58 


Phasmidse, . • 


58 


Saltatoru^- 






. . 59 


GryllidfiB, 


59 


LocostidflB, . 


. 59 


Netjbopteba (Nerve-winged 


I), 60 


Libellulicto, 


. 60 


EphemeridsB, . 


61 


TermitidiB, 


. 61 


MyrmeUonidffi, 


62 


HTHBKOPTEBA(Menibrane-w 


inged),63 


TenthredinideB, 


64 


IchneomonidflB, . 


. 64 


Cynipsidffi, . . 


64 


FormicidaB, . . 


. 65 


ApiSe, ' . ' , * . 


66 


. 67 



coNTBirrs. 


til 


PAGE 




pao« 


HouoFTKBJL (Eqaal-wiiiffed), . 68 


DiPTKEA— 




CicadideB, .... 69 


(EstridflB, 


76 


ApUdes, ... 69 


MoBcide, . . . 


. 77 


pSSolSfiB, '.'.*.' 70 


HippoboscideB, 
APTzaA (Wingleea), . 


77 
. 78 


CeroopiclaB) . . . .70 


PnUcid©, . . 


78 


Heteeopctiu (Uneqnal-winged), 71 


Parasita, 


. 78 


CimicidaB, .... 71 

Nepidee, .... 71 

Lbpidoptera. (Soaly-winged), . 71 


Thysanoura, . 


78 


CLASS ABAGHNIDA, . 


. 78 


PapiUonidffi, ... 73 
SphingidcB, or Crepnaeularia, 73 
Noetarna, ... 74 


PuLMONAMA (Lunged), . 
Araneid®, . 
PhryneideB, 


80 

. 80 

81 




Scorpionidffi, 


. 81 


DiPTEHA (Two-winged), . 76 
CuUdd®, . . . .76 


Tbachbabia (Tracheated), 
SolpngidsB, . 


81 
. 81 


Tipulidae, ... 76 


Phalangldffi, 


81 


TabanidsD 76 


AcaridsB, . . 


. 83 



PROVINCE FOURTH.-VERTEBBATA. 



CLASS FISHES 88 

Ctclostoicata (Lampreys), . 86 
SKLACHn (Sharks and Rays), . 86 

CHOMDROFTEBTOn B&AKCHII8 Ll- 

BEBis (Sturiones, or Sturgeons), 90 
Pltctoonathi, . . . .91 
Gymnodontes (Naked-toothed), 91 



Sclerodermi (File-fi8he8)w . 
LoPHOBBAxcHn (Tufted gills), 

MALAGOPTERTOn ApODA (Soft- 

finned) 

MureenidsB (Eels), 
Malagoptb&ygu Sub-bbachiata, 
Gadid® (Cod-fishes), 
PlenronectidflB (Flounders), 
Discoboli, .... 
Malacoptebtou Abdokinalxs 
(Soft-skinned), . . . 
Cyprinidae (Carps), . 
EsoddsB (Pikes), . 
SUnridsB (SUuri), 
SalmonidsB (Salmons and 

Tronts), 
Glupeidffi (Herrings), 



100 



AoANTHOPTERTon (Spiny-finued), 103 



PercidsB (Perches), 
TriglidcB (Gurnards), 
SdeanidsB (Maigres), . 
Sparidee (Sea-breams), 
Menidffi, 



Squamipennes (Scaly-flnned), 105 

Soomberidffi f Mackerels), . 106 

TsBnidsB (Ribbon-shaped), 107 

Theutyes (Lancet-fishes), . 107 
PharynginsB Labyrinthu- 

formsB, . . . 108 

MugilidsB (Mullets), . . 108 



ACAKTHOPTEBTOn— 

GobiodsB (Gobies), . 108 

Peotorales Feduncniati, • 109 
LabridsB (Eock-fishes), 110 

FistularidsB (Pipe-mouthed), 110 

110 
111 
111 
113 
,113 
118 
118 
115 
116 
116 
117 
117 
118 
118 
118 
119 
130 



CLASS REPTILES, 
Chxlonia (Tortoises), 
ChelonidsB (Turtles), 
EmydsB (Mud-tortoises), . 
TestudimdcB (Land-tortoises); 
Sattbia (Lizards), 

CrooodilidsB (Crocodiles), 
LacertidsB (lizards), 
IgnanidsB (Ignanians), 
GeckotidsB (Geckoes), . 
Chameleonidee (Chameleons), 
SdncoidsB (Skinks), 
TehthyotaurtUf 
Pletiosaur, . . . 
Pterodaetylct .... 
QpHiDiA (Serpents), 

AngninidsB (Slow-worms), 
Hydrophides (WateiHser- 

pents), . . . .120 
AmpbisbcenidSB (Double* 

walkers), . . . 120 
CrotalldsB (Rattlesnakes), 130 
ColuberidsB (True Snakes), 122 
Batbachia (Unsealed), . . 138 
Ranidee (Frogs), . . 133 
Bufoidffi (Toads), . . 135 
Salamanders (Newts), . 136 

CLASS BIRDS 127 

Natatorks (Swimmers), . 129 
AlddflB (Aulu)> ... 129 



\\\\ 



CONTENTS. 



FAGX 

Natatobbs— 

Golymbidffi (DiTers), . . 130 

PellcanidsB (Pelicans), . 181 

Anatidffi (Duclu), . . 132 

Laridee (Gulls), . . 134 

Grallatorks (Waders), . . 136 

GroidfiB (Cranes), . . 136 

Ardeidffi fEerons), . . 137 

SoolopaoidSB (Snipes), . 138 

BalUdsB (Bails), . . 139 

Cliaradriad£D (Plovers), . 141 

CuBSOBSs (Banners), . . 142 

Strathlo (Ostrich), . 142 

Casuarios (Cassowary), . 148 

Dromaius (Emu), . 143 

Apteryx, .... 148 

Basores (Scrapers), . . 144 

PhasianidsB (Pheasants), . 145 

CracidsB (Curassows), . 147 

TetraonideB (Partridges), . 147 

ColumbidsB (Pigeons), . 148 

Dodo, 149 

Baftorbs (BapaciouB birds), 150 

Falconid» (Falcons), . 150 

StrigidflB (Owls), . . 158 

YulturidflB (Vultures), . 155 

Insessorbs (Perching-birds), . 158 
Oonirostres (Cone-beaked), 158 
CorvidsB (Crows), . . 158 
Stumid£B (Starlmgs), . 159 
FringillidsB (ITinches), . 160 
BuceridsB (Hombills), . 161 
LoxiadsB (Crossbills), . 162 
JDentiroatres (Tooth-bUled), 162 
LaniadflB (Shrikes), . . 162 
Mu8cicapid£B (Fly-catchers) 163 
MerulidsB (Thrashes), . 163 
SylviadtB (Warblers), . 165 
Ampelid» (Chatterers), . 166 
Fiasirostres (Cleft-beaked), 166 
HirundinidsB (Swallows), . 166 
Caprimulgidee (Goat-suckers), 167 
Meropidee (Bee-eaters), . 168 
Halcyonidee (King-fishers), 168 
TodidsB (Todies), . . 169 
Scatuorea (Climbers), . 169 
PicldcB (Woodpeckers) . 169 
CerthiadflB (Creepers), . 170 
CuculidsB (Cuckoos), . . 170 
Bamphastidee (Toucans), 171 
PsittacidsB fParrots), . 171 
Tenuvrostrea (Slender-billed), 173 
MeliphagidsB (Honey-suck- 
ers), ... 174 
ParaaisidsB (Birds of Para- 
dise), .... 174 
TrochilidsB (Hamming-birds), 174 
CinnyridaB (Sun-birds), . 176 
PromeropidsB (Hoopoes), 176 

CLASS MAMMALIA, or SucK- 

arviNo Amiuai^s, . . 177 



PA81 

MoNOTRXHATA (Monotremes), 178 
Echidna, . . . .178 
Omithorhynchus, . 178 

Marsxtpiaua (Poudled), . . 179 
Sarcophaga (Dasyuri), . 180 
Entomophaga (Opossums), 180 
Carpophaga (Phalangers), 181 
Poephaga (Kangaroos), . 181 
Bhizophaga (Wombats), 183 

Edbmtata (Toothless), . . 183 
Myrmecophaga (Ant-eaters), 188 

Iksectivora (Icseotiyorous), . 185 

ErinaceadsB (Hedgehogs), 185 

Talpidffi (Moles), . . 185 

SoreddsB (Shrews), . 185 

BonxNTXA (Gnawing), . . 186 

SciuridsB (Squirrels), . 186 

Murid»(Bat8), . . 188 

CastoridSB (Beavers), . 189 

HystricidsB (Porcuionesj, 190 

CavidsB (Guinea-pigs), . 191 

ChinohillidsB (Chinchillas), 193 

LeporidsB (Hares), . 193 

Cbtacxa (Cetaceous), . . 194 

BalsBnidtB (Whales), . 195 

DelphinidsB (Dolphins), . 196 

Phocidjb (Amphibious), . 196 

PhoddsB (Seals), . . 196 

ManatidsB (Searcows), . 197 

BuxiKAMTiA (Buminant), . 198 

Antelopidse (Antelopes), 201 

Capridse (Goats), . . 30» 

BoTidffi (Ox-tribe), . 204 

Cervidee (Stags), . . 307 
CamelopardsB (Camelopards), 309 

MoschidsB (Musk-deer), . 210 

CamelldsB (Camels), . 3U 

Paohtder>cata (Thick-skinned), 218 

iVo5oMidtfa (Elephants), . 218 

Pachydermata (True), . 216 

Suidffi (Pigs), . . 215 

TapiridsB (Tapirs), . . 316 

Sohdungulata (SoUd-hoofed), 318 

220 
333 
32« 
227 



Equidee (Horses), 
Carnitora (Carnivorous), 

Felidffi (Cats), 

CanidsB (Dogs), . 

MustelidsD (Weasels), 

Ursldee (Bears), . 
Chziroptsra (Bats), . 

Bhinolophinse, 

PhyllostominsB, 

VespertilionideB, 

NoctilionldeB, 
Omnivora (Omnivorous), 

PteropinsD, 
QuADRUMAMA (Monkcys), . 

Simiadae, . , 

CebidsB, 

LemuridsB, 
BiMANA (Man), 



380 
231 
2S2 
882 
338 
338 
28S 
-2M 
385 
287 
289 
241 



RUDIMENTS OF ZOOLOGY. 



INTRODUCTION. 

1. The solid crust of the earth, with its partial coverings of 
sea, its lakes and riversy and the impalpable atmosphere which 
envelops it, is composed of substances and gases having no life. 
Of external nature, as exhibited to us in the ^lobe which we 
inhabit, this is the inorganic or inanimate portion. It is sus- 
ceptible of chemical changes and of mechanical modifications : 
thus, we can decompose water into two gases, and pound a 
rock into fragments. But, excepting for these partially and 
occasionally applied forces, the whole is inert, ana, as it were, 
dead. 

2. Stronffly distinguished from the inorganic portion of 
nature, is 3ie Organic, composed of an infinite number of 
bodies, in definite forms, and of definite structure, which possess 
life, and pass through regular stages of birth, growth, and 
decay ; the earth, its waters, and its atmosphere, being, as it 
were, a theatre in which these bodies may play the parts assigned 
to them. One section of these bodies is Plants ;— living beings 
deriving nourishment from the earth, water, and air — subject 
to methodical rules for their reproduction, growth, and decay — 
and contributing much to the beauty of the external world, but 
apparently doing so without any consciousness or mental sen- 
sation. The other great section presents Animals ;— beings of a 
higher grade, possessing not only certain characters belonging 
to plants, but others besides, which may be comprehensiveh'" 
described as forming a sensational and mental system. Thus, 
animals become conscious of existence, and are able to perform 
a great variety of actions. While plants are invariably fixed to 
some particular spot, animals are, for the most part, detached 
from the earth, and capable of moving about. The inferiority 
of plants is further shewn in their being necessary to animals 
as lood. Certain animals feed on plants ; certain other animals 
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of hig-Hfer character feed upon those which Hve on plants. 
Thus, there is a clear gradation of existences — ^from the inert 
substances of inorganic nature, to plants which hve, but do not 
feel or move about; from them, again, to phytophagous or 
plant-eating animals, possessing not only life, but sensation and 
intelligence; and, finally, from these to carnivorous or flesh- 
eating animals, which exhibit generally a higher mental activitv. 
Taken altogether, it is a wondrous system, of which all t£e 
parts are in perfect harmony, shewing the most incontestable 
proofs of its having been planned and created by a Being of 
supreme wisdom. 

3. An organic being is so called because, in its definite struc- 
ture, there are organs — ^that is, parts possessing certain powers, 
and exercising certain functions, necessary in the economy of tlie 
being. Thus, for instance, we have a stomach to digest food ; 
a heart to propel the blood formed from the food on its course 
through the system ; and lungs by which we perform the act 
of respiration. All of these are organs, or instruments. So 
constituted, an organic being is evidently superior to a stone or 
a clod of the field ; but with its delicacy and beauty of constitu- 
tion comes destructibility. It is hable to be mechamcally injured 
and shattered, so that the hving functions can no longer be 
performed; and, even when no such accident happjens, it 
oeaomes in time worn out by its own constant action. A 
reproduction of organic beings is, therefore, necessary to their 
bemg maintained m integrity of form and sufficiency of num- 
bers on the face of the earth. Hence, in short, birth, growth, 
and death, come to be essentiallv connected with organic nature. 
So admirably, however, has the Creator arranged the whole 
economy of the organic world, that Ufe appears everywhere to 
go on in one incessant flow. 

4. The animal part of creation is composed of an immense 
variety of beings, of very various degrees of complexity of 
organisation and intelligence, as well as of bulk. To ascertain 
and describe their internal organisation, is the purpose of the 
science of Animal Physiology, which is treated in another 
volume of the present series, and therefore need not detain us 
here. To classify animals according to their outward charac- 
ters and habits, is the aim of the science of Zoology (a term 
composed of the Greek T^Siov^ an animal, and xiy^s, a discourse). 

5. By outward characters are meant those peculiarities of 
structure which most conspicuously distinguish animals. Judg-- 
ing by these characters, we can see that some are greatly 
inferior to others — ^made, as it were, upon a simpler pattern : 
for example, worms are simpler than insects, and therefore 
inferior to them; so, hkewise, are fishes simpler than and 
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inferior to poultry and cattle. Hence arises a gradation 
amongst animals, though not of a kind as yet thoroughly 
ascertained or understood. We can see, however, one clear 
principle in the ranking of animals; namely, that where 
there are many repetitions of one organ or feature — as, for 
instance, in the feet of the centipede, or the rays of the feather- 
star— it is a mark of inferiority, while it is eqjually true that the 
concentration of any branch of organisation is a mark of eleva- 
tion in the scale. We can also trace ajffimty^ or resemblance, 
among certain groups of animals, shewing diem to be, as it 
were, comparatively near relations to each ouier. For example, 
among those callea birds, or those called insects ; and also more 
closely in smaller eroups — as crows amon^ birds, or beeties 
among insects. On gradation and affimty are based sJl 
attempts to classify animals. 

6. The first and most important term employed by the 
zoologist is species, as applicable to a certain form and certain 
characters which remain permanent in successive ^nerations. 
Thus, the sheep is a species. The honey-bee, also, is a species. 
The zoolo^t aims at giving each species of animals a name 
by which it may be distinguished. 

7. To a number of species having kindred characters, he 
applies the term genus — ^meaning a kind. A number of genera, 
again, with more general characters of resemblance, are usually 
grouped as an order. For example, the Ruminant Animals 
— cattle, deer, &c. — form an order. Sometimes, however, a 
group of genera having certain traits in common, is called a 

JUmuy — for example, 9ie crow, jay, black-bird, &c., form 
the family Corvida, In these instances, a group of families 
constitutes an order. A ckkss, again, is a combination of 
orders; for instance. Birds are a class. Thus, we come to 
very general characters ; but there are some stiU more general, 
accoromg to which we divide the entire Animal Kingdom into 
four svMivngdoms or provinces. Thus, we have Provinces, 
Classes, Orders, Families, Genera, and Species — each term, in 
succession, being applicable in a more ana more particular way 
than its predecessor. Nor is species the last and most particular 
term, for in many species there are varieties. These, nowever, 
are regarded as only the transient effect of the conditions in 
which the species may live. 

8. The four Provinces of the Animal Kingdom are : — 

I. Radiata, or Rated Animals. 

II. MOLLUSCA, or PULPT ANIMALS. 

III. Articulata, or Jointed Animals. 
lY. Yertebrata, or Backboned Animals. 

It is according to these four principal forms that all animals 
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appear to have been modelled— the subordinate divisions being: 
merely slight modifications, founded on the development or 
addition of certain parts which produce no essential change on 
the plan itself. 



PROVINCE FmST.-RADIATA. 

9. This sub-kingrdom was so named by Cuvier, because many 
of the animals included in it are more or less radiated in plan ; 
that is, exhibit rays or branches. Of all animals, they exhibit 
the lowest degree of organisation. They are wholly confined to 
a watery medium or sphere of existence. On account of the 
obscure form which the nervous system takes in Uiem, some 
naturalists have proposed for them the name A^crita [Ax^tTosj 
undiscemible]. A number of them, apparently hovering in 
character between plants and animals, or externally resembling 
plants, are called Zoophytes {planUanirnals), 

10. The Badiata are divided into five classes— Infusoria, 
Polypi, Acalephee, Entozoa, and Echinodermata. 



CLASS INFUSORIA. 

11. The Infusoria are microscopic animalcules; that is, 
animals so small that they cannot be seen without the aid of 
the microscope, an instrument which magnifies small objects to 
several hundred times their actual bulk. In all stagnant water, 
or in any water in which vegetable or animal matter has been 
infused and allowed to decay, these minute animals are found, 
being, it is supposed, developed from ova, or germs conveyed 
thither by obscure means. Besides the orders here enumerated, 
there is a large family of objects, called Diatomacece, which are 
not yet with certainty referred to the Animal Kingdom. They 
consist of single cells, in cases of silex or flint, of numberless 
forms, found Jiving and moving in all water which has been 
exposed to the air, and dead in the mud of rivers, in guano, 
and in many alluvial deposits. 

12. Obdbr PoLYGAgTRiCA are the most minute of the 
ascertained infusory animals. While some species are naked, 
others are clothed in silicious cases ; and it has so happened 
in the history of the world, that thick strata have been 
composed of the hard exuviae of these humble creatures. 
Though individually invisible to the naked eye, these animals. 
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by tlieir immense numbers, impart a distinct colour to the 
water in which they swarm^ and they are one of the causes 




Various forms of Animalcules. 

of the phosphorescence of the sea. The order includes two 
families — Urcularia and Cercarea. 

13. Order Rotifera.— These have a gelatinous j 
body, of an oval shape, with a mouth and a sto- 
mach. About the head there is a very singular 
orgun, variously divided into tubes with toothed 
edges, which vibrate in various ways, and when 
viewed under the microscope, have the appearance 
of one or more toothed wheels revolving with 
greater or less rapidity. This organ, from which 
the order derives its name, is supposed to be in 
some way connected with the function of respi- 
ration. The Rotifera are so exceedingly minute, 
that a drop of water is to them as a lake in which 
they may disport themselves. 
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CLASS PHYTOZOA. 

14. The Phytozoa are so named from their external 
resemblance to plants : they are otherwise called Zoophytes 
(Animal Plants) and Polypifera. The general character is 
that of a small animal or polype, consisting of a stomach, and 
a mouth surrounded by tentacula (organs for holding) ; but this 
character is found in many special forms, and in various 
connections, constituting great differences. 

15. Order Hydroida have for their fundamental type the 
hydra, a simple polype, usually Been enjoying an independent 
existence, attached by a stalk to some twig or other object, in 
stagnant water. The hydra seldom exceeds an inch in length. 
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Hydra. 



but is sometimes as lonff as six inches. The body is whoDy 
gelatinous, consisting omy of a kind of bag, which serves as a 
stomach, with a circle of long arms or tentacula roimd the 
mouth, and no other outlet for the refuse 
of the food. * Small larvae, worms, and 
entomostracous insects seem to be their 
favourite food; and to entrap these, 
they expand their tentacula to the 
utmost, and spread them in every direc- 
tion, moving them gently in the water 
to increase meir chances. No sooner is 
their prey laid hold upon, than it evinces 
every symptom of pamful suffering ; but 
its violent contortions are momentary, 
and a certain death suddenly follows its 
capture. How this effect is produced, 
is mere matter of conjecture, as not even 
a wound can be perceived on the dead animal.' 

16. In another family, TulmlaridcB, we find a tendency to 
the consoUdation of the exterior into 
a kind of homy tube or sheath ; and 
when a number of polypes are asso- 
ciated together, a compound structure 
is produced. Instead of the foot of 
the hydra, we have here a homy 
tube, in which the lower part of the 
body of the animal is placed, and 
which, being connected with its organ- 
isation, has an independent vitality. ^^ 
In a third family, SertularidcBj the portion of Sertularia: a, «, 
poljrpes reside in small homy cases, poiype-ceiiswithpoiypcsjft,*, 
which are connected with each other o^ariai vesicles. 

in much the same manner as the branches of a plant. 

17. Order Helianthoida — so named from their resem- 
blance to the popular pictures of the sun and his rays — consists 
of a variety of neshy polypes, which have the power of fixinp: 
themselves by the base, though many of them also crawl, and 
allow themselves to be moved along by the current of the water. 
The family ilc^mtwZ^ (itxrUj ray, and iTJ«f, form) have thebodjr 
of a soft gelatinous texture, and often brilliantly coloured. Their 
tentacula are arranged in several rows around the mouth, hav- 
ing the appearance of full-blown many-petaled flowers, whence 
they are called sea-anemones and sea-simflowers. They are 
among the most highly organised of the class, and feed on 
shell-nsh, and other marine animals, which they draw into 
the moulh with their tentacula, disgorging shortly afterwards 
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the fihells and indigestible parts. ' They are very sensitive to 
light, and expand or close their tentacula according to the fine- 
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Actinia seen from above. 

Section of Actinia : a, cavity of 
stomach; 6, surrounding chambers. 

ness of the day. When the feelers are drawn in, the aperture 
from which they proceed closes like the mouth of a purse, and 
the animal appears hke a simple fleshy tubercle adhering to the 
rock. The species most common in Europe is the Actinia 
senilis. It is about three inches wide, with a leathery envelope 
of an orange colour, and it has two circular rows of tentacula 
of moderate length. 

18. The Lucernaria (lucema, a lanjp) resemble the former 
family, but their substance is softer. They have a long slender 
pedestal supporting a radiated disk, which expands like a parasol, 
and is surroimded by numerous tentacula, united in bundles. 
Their name is derived from the phosphorescent hght they emit. 

19. Order Astbroida shew us the individual polype sink- 
ing, as it were, un- 
der the compound 
form. One noted 
family, AlcyonicUe, 
are of a spongy 
character. They 
are well known on 
our coasts under the 
name dead-men's- 

JingeTS^ and others, 
referring to their 
flabby character and 
the forms they pre- 
sent. What seems 
a disgusting fleshy 
mass in the fisher- 
man's net proves to Alcyonium : A, portion enlarged, shewing the polypes. 

be, when placed at ease in its proper element, a structure of 
wondeiM beauty. The mass is traversed by a multitude of 
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minute canals, terminating in prominences, from . which the 
polypes protrude. 
20. In the Pennatula, or Sea-pen, we see the asteroid zoophyte 




Pennatnla. 

Single Polype of 
Pennatula. 

acquiring solid parts. It has a stony axis, flexible at the ex- 
tremity, and from which a regular series of lateral branches passes 
oif on each side, hke the barbs of a feather, each bearing a polype. 
This genus has a special interest for the geologist, as one of 
the earliest of fossils, the graptolite^ evidently belongs to it. 

21. Order Ascidoida — called also Bryozoa — comprehends 
several families and many genera; but it 
may be sufficient in this place to advert only 
to a noted species — the Bowerbankia. From 
a sort of creeping stem arise separate polypes, 
each enclosed in a horny transparent sheath, 
with ten long and slender tentacula sur- 
rounding the mouth. The oesophagus or 
gullet terminates in a cavity analogous to a 
gizzard, having thick muscular walls, Uned 
with tooth-like processes. Below this is 
the true stomach, from which a tube ascends 
to an outlet near the mouth. The whole 
economy of this animal, its feeding and 
lively movements, form a most interesting 
microscopic study for the naturalist. It has 
latterly oeen concluded that the Bryozoa, 
though bearing a general resemblance to 
polypes, are entitled to a higher place in the 
scale of creation. Under tne names Fora- 
menifera, Linulites, &c., their microscopic 
shells are found in enormous abundance in 
chalk and limestone. 

22. Order Porifera might be generally 
described as compound polypes, the indivi- 
duals being connected by a membrane extended over an internal 




Bowerbankia : «, oeso- 
phagus; hf gizzard; 
c, stomach; d, ori- 
fice of intestine. 
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massive structure, calcareous or horny in its character. In 
one large family this internal structure is the substance called 
coral ; in others, it is that no less familiarly known as sponge. 
The material of coral is secreted and deposited by these 




Coral. 

animals, and the hugeness of the masses which i( forms in 
some oceans is one of the most wonderful facts in natural 
history. Extensive reefs and considerable islands in the South 
Sea are composed of coral, the product of these minute polypes ; 
and the formation named Mountain Limestone, is believed to 
have originated in the same manner. 

23. On carefully examining the Sponge, it is seen to contain 
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External surface and sectional view of Living Sponge. 

a number of minute orifices or pores, extending in channels 
through the substance. In a hving state, when enveloped in 
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membrane, the only vital action that can be traced is a con- 
tinnal passage of water into and out of these channels, being* 
probably for the purpose of supplying the animal with nourish- 
ment. In some species, the vents are at the extremities of 
small protuberances, so that the issue of the water is somewhat 
like the eruption of a number of volcanoes, but in a dovmward 
direction. 

24. In this humble department of creation, the animals 
are reproduced, not merely by ova or germs prepared within 
the body of the parent, but in various other ways. ' Repro- 
duction by buds {^emmiparous reproduction] occurs among 
the polypes and some of the infusoria. On the stalk, or eyen 
on tne body of the Hydra, and of many infusoria, there are 
formed buds, like those of plants. On close examination, they 
are found to contain young animals, at first very impexfectly 
formed, and communicating at the base with the patent body, 
from which they derive their nourishment. By degrees the 
animal is developed ; in most cases, the tube by which it is 
attached to the parent withers away, the animal is detached, 
and becomes independent. Others remain through hfe attached 
to the parent-stalk, and in this respect present a more striking 
analogy to the buds of plants. 

25. * Reproduction by division, orjissvparotis reproduction^ is 
still more extraordinary. A cleft or fissure at some jjart of the 
body takes place, very slight at first, but constantly increasing 
in ^pth, so as to become a deep furrow ; at the same time, the 
organs are divided, and become double; and thus two individuals 
are formed of one — so similar to each other, that it is impossible 
to say which is the parent and which the ofispring. The 
division takes place sometimes vertically, and sometimes cross- 
wise. In some infusoria, this division occurs as often as three 
or four times in a day.' — Agassiz. As already implied, these 
modes of reproduction are only additional to the universal mode 
by germs or ova. 
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CLASS ACALEPHiE. 

26. AoALEPHjB (Jt*et>.fi(pn, a nettle) are so called from the 
property many of them possess of irritating and inflaming the 
skin, me cause of this property being still undiscovered. 
Cuvier divided the Acalephse into two Orders, marked by Ae 
possession or non-possession of an air-bag to sustain them in 
the water, calling the former Hydrostatic and the latter Simple. 
More recent inquirers arrange them in four groups, named 
from pecuHarities of structure, Pulmonigraday CUiograaaj Cirr- 
hiffrada, and Phyaograda. The most important forms are 
the Medusa, or common jelly animal, the Beroe, and the 
Physalia, 

27. Medusa, — ^The body of this creature is in the form of 
a gelatinous disk, more or less convex on the upper surface, 
somewhat Uke the head of a mushroom, and termed the 
umbrella. From the centre of this, and from the margin, 
there depend in most of the species tentacula, more or less 
numerous, and more or less elongated. When the Medusa is 





Medusa. 
A, under snrfkce, shewing the month in the centre, surrounded hy the tentacula, 
and the ovarial chambers exterior to the origins of these; B, side-view, 
shewing the tentacula hanging down in theirmatural position. 

seen dead on the beach, it appears as a piece of coarse jelly, and 
it is difficult then to imagine how Uvely and beautiful are the 
movements of the Uving animal, as it advances through the 
water in search of prey. 

28. The solid parts of the Medusa form so small a proportion 
of its finme, that if a specimen of ten poundweights he put 
upon a filter, what remains after the fluid parts, which are 
chiefly sea-water, have escaped, does not exceed two drachms 
in weight 1 Yet though they are so very soft, they feed upon 
prey of firm structure— such as Crustacea, and other marine 
animals of much higher organisation than themselves, which; 
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bein^ probably overcome by their stinging: power, are quickly 
seiz^ and dissolved in their stomachs. Many of the specieB 
of medusae are phosphorescent, and shine in the gloom of 
night like globes of lire. Professor Jones, who had more 
than once observed this phenomenon, says that the light is 
not constant, but only emitted when agitation disturbs the 
medusae. 

29. Beroe. — The species of this family have globular bodies 
provided with sahent bands, extending from the centre of the 
upper surface to that of the imder, and bristled with cilia or 
filaments, by which their motion through the water is effected. 
ypA ^^e species, the B. pileus, which is 
L-f\ understood to constitute a great por- 
[■-S^ tion of the food of the common whale, 
is frequently seen in the English 
^^ Channel. It has the appearance of a 
y bright globe of jelly, about half an inch 
- in diameter. 

'■^ 30. Fhysalia^—The animals of this 

family have 

an oblique and 

BerSe: a a, tentacula ; wrinkled sah- 

6, mouth ; c, termination g^t q^q^^ q^ the 

of intestine. _« 

upper surface, 

and are furnished below, near one 
of the ends, with a number of cy- 
lindrical appendages. They float 
upon the surface of the sea when 
smooth, and the crest answers the 
purpose of a sail. They ai*e com- 
monly called Portugese men-of-war, 
and are often seen m hundreds float- 
ing along with the Gulf Stream and 
other currents of the ocean. 
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CLASS ENTOZOA. 

31. The Entozoa (hris, within, and ^£ov, an animal) are 
almost all parasitical on the intestinal organs of other animals. 
Many of them infest various parts of the human body — as 
the intestinal tube, the bronchial glands, the kidneys, and the 
voluntary muscles; and the injury they occasion, when their 
numbers become excessive, is well known. The habits of 
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intestinal worms are as obscure as their habitations ; and the 
purpose they answer in the economy of nature is quite a 
mystery. They have colourless blood, circulated in the higher 
species in a closed system of vessels, without an auricle 
or a ventricle. They have no visible respiratory organs, 
no articulated members for locomotion, and no omms of 
sense. This class admits of subdivision into two Orders — 
Nematoideay Round-worms, having the intestine floating in 
a distinct abdominal cavity; and Parenchymata, with viscera 
obscure. 

32. Order Nbmatoidea (v?/*«, a thread, and tl2es, form), 
or Rounded Worms, consist of only one family — the Thread- 
worms (Filaridce), They are so called on account of the body 
being long, slender, and threadlike. They are not found in 
the open cavities, but are imbedded between the coats of the 
viscera, and in similar situations. They are not confined to the 
larger animals, but are found also in insects and their larvse, as 
well as in various mollusks. 

33. The species of thread-worm most dreaded by man is the 
Guinea -worm {Filaria medinensis), which insinuates itself 
under the skin, generally of the leg, and frequently causes 
^eat agony and convulsions. It is about equal in size to a 
pigeon's quill, and is peculiar to hot countries. The genera of 
thoread-worms, besides the Filaria proper, are Tricocephalus, 
AscariSy Strongylus, and Lemea, 

34. The Order Parbnchymata have cavities for the 
reception of food, carved out, as it were, of the soft, almost 
homogeneous, tissues of their bodies. Some of them are of eel- 
like form ; such are the so-called eeh in vinegar, and certain 
little parasites found in the muscles of man. To this group 
also belongs the Tcenia or tape-worm, a creature composed of 
an indefinite series of parts, all connected by one alimentary 
canal, but having reproductive organs on each part, and whicn 
has been known to reach fifteen leet in length. A head, with 
four mouths, surrounded by a double circle of small hooks, 
enables the animal to attach Itself to a nourishing surface ; and 
should all the parts except a small number be broken off from 
the head, new ones will be formed, and the individual animal 
will continue to live. 

36. One of the most simple of all the entozoa is the hydatid or 
acephalocyst (headless bag), a mere sac or stomach with a 
mouth, which infests the liver and other organs of various 
animals, including the human species. The young hydatids 
grow in the intenor of the parent, which perishes when they 
come to maturity. Allied to this animal is the distoma or 
Jlnke, which infests the liver of sheep, and gives rise to severe 
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disorders. The Planaria is a similar parasite, but residing^ in 
the water, where it attacks the surface of various animals. In 
the forepart of its body are two specks, believed to be eyes ; 
a sucker, or mouth, is in the centre ; and the reproductive 
apparatus is behind. Each of these parts, when separated, 
speedily becomes a complete animal. 
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I CLASS ECHINODERMATA. 

36. EcHiNODERMATA. (ix**^y urchin, and ^i^^mb, a skin), or 
Spiny-skinned Animals, are so called because they have a crusta- 
ceous or coriaceous covering, generally armed with tubercles or 
spines like that of the hec^ehog. 'Hi^ are all marine, and in 
their adult state move freely about. There are two Orders : 
those with feet or vesicular appendages, answering the same 
purpose; and those without them. These are respectively 
termed Pedjcellata and Apoda, 

37. Order Pedioellata (pediceUus, diminutive of pes, 
foot) consist of three well-defined families — ^Star-fishes, Sea- 
urchins, and Sea-sluffs. 

38. The family of Star-fishes, AsteriacUB 
{a^T^ov, a star), are so called because the body 
is generally in the form of a star, with five 
rajrs springing from a central disk, in the 
middle of the lower side of which the mouth 
is situated. The framework of the body is 
composed of homy plates, variously arranged. 
In those species which have distinct rays, 
there is a longitudinal groove on the upper -^t«>"^jvper sur- 
surface of each ray, with perforations on both 

sides. Through each orifice, the animal can protrude a tubular 
organ, capable of adhering to the surface of any body. These 
enable them to draw prey towards their mouth, and are also 
subservient to the purpose of locomotion. Professor Rymer 
Jones says: ^If the common star-fish of our coast, which, 
when it is left by the retiring waves, appears so incapable of 
movement, be placed in a lai^re glass jar filled with its native 
element, hundreds of feet will gradually protrude, and fix 
themselves to the sides of the vessel as the animal begins 
to march.' The entire surface of the star-fish is covered 
with pores, leading to small tubes, which admit water 
probably for the purpose of respiration. They feed upon 




BCHINODBRMATA. 



15 




almost any organised substance^ living or dead^ that Mis in 
their way. 

39. The family of Sea-urchins or Sea- 
eggs (Uchinida) have the body covered 
with a crust of calcareous matter, in seg- | 
ments nicely adapted to each other, and 
perforated by regular rows of holes for 
the membranous feet ; and the mouth, as 
in the star-fish, is generally directed down- 
wards. Their food is of a mixed charac- 
ter, consisting of Crustacea and sea-weed. 
The most common of the sea-urchins, pro- 
perly 60 called, is the Echinus esculentus. 

This species^ which is found in all European 

seas, equal in size to an ordinary apple, is sheU of Echinus : a, a, 
closely set with short spines, and is tubercular plates; 6, 
generally of a violet colour. ambuiacrai plates. 

40. The family of Sea-slugs {HohthuridcB) have an oblong 
body, resembling a cucumber, with a leather-like covering open 
at both ends. In tropical seas they are very numerous, and 
many of them are splendidly coloured. Some of the species 
are edible, and, when dried, are the trepang of commerce. By 
the Malays they are diligently sought after, for the supply of 
the China market. 

41. Order A pod a resemble the Holothuridss in form, 
but want the feet (««•»«?, without feet) ; and their leather-like 
skin is quite unarmed. In their movements they resemble 
worms ; some are found under stones, while others burrow in 
the sand. 



PROVIIfCE SECOND.-MOLLUSCA. 

42. The term Mollusca (from mollis, soft) was applied by 
Cuvier to a large department of the Animal Kingdom, com- 
posed of animals having no skeleton, internal or external, but 
possessing soft bodies, usually enclosed for protection in a shell. 
The muscles are simply attached to various parts of the skin, 
and by alternate contractions and expansions of that covering, 
enable the animals to creep, climb, swim, bun*ow, and seize 
upon various oWects, according as the form of their parts 
may permit. MoUusks, however, are generally sluggisn in 
their movements. 

43. The greater number of MoUusks are constant inhabitants 
of the sea ; many, however, live in fresh water, and some dwell 
upon the land. Their blood is pale, and never truly ^ped. 
Nearly all of them have an extensive fold of the skin reflected 
over their body, which it covers Uke a mantle. It is some- 
times extended into a breathing-pipe, or branched and divided.- 
in the form of fins. When the covering is simply membranous 
or fleshy, or when a horny or testaceous rudiment of a shell 
is developed, but remains concealed in the substance of the 
mantle, the mollusk is said to be naked. When the shell is 
so much enlarged that the contracted animal finds shelter 
beneath it, the species is said to be testaceous, 

44. The nervous system of the Mollusca is unsymmetrical, 
being composed of a ring enclosing the gullet, and connected 
with ganglia or nervous masses in other parts of the body. 

46. Some of the Mollusca are exceedingly small ; so much so, 
that they will pass throuffh holes pricked in paper with a needle. 
Others are of large bulk ; the Tridacna or Clamp-shell, for 
instance, reaching the weight of 500 pounds. Some of them 
are of humble organisation, verging on the character of the 
radiated tribes; others, again, possessing the rudiment of a 
skeleton, are considered as making an approach to the Vertebmta. 
The shell is a membrane, composed of minute cells, in which is 
deposited calcareous matter, the whole being secreted from cer- 
tain portions of the organisation of the animal. It is either 
in one piece, or in two, gfiving rise to one leading term of 
classification — namely, univalves and Involves, The bivalve 
mollusks are the humbler of the two divisions ; from being 
deficient in a head, they are comprehensively termed Acephala 
(ixi<petx»Sy headless, from «, privative, xKpaX^, the head). 

46. The formation of the shell is a curious process, depending 
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entirely on the mantle, the membranous layer which invests 
the body of the animal. The margin of this integument is 
providea with glands, and sometimes also with a £ringe of 
minute tentacula. The animal, extending the border of its 
manile4o the border of the shell, deposits there a fresh layer of 
cells, containing calcareous matter ; thus, layer after layer, it 
extends its living mansion, in just proportion to its own growth. 
And to this process it must have a strong instinctive tendency, 
as even a starved oyster has been observed to make an effort 
for the forming of fresh shell. The border of the mantle 
contains, in some species, patches of colouring matter, secreted 
in glands, and the shell becomes variously coloured accordingly. 
Ridges and spines, projecting from the general outline of the 
shell, are produced by corresponding expansions of the mantle. 
After the coloured exterior deposit has been formed, the animal 
thickens it by an interior lining, formed of matter secreted from 
a different portion of the mantle, and nacreous (mother-of-pearl) 
in its character. Should any particle of sana have intruded, 
or any predaceous enemy attempt to bore through the shell, 
the deposition of nacreous matter is increased at that spot, till 
a ^lobular prominence is formed, presenting beautiful iridescent 
colours. Such is the history oi the formation of those pearls 
which have long been so well known as ornaments. 

47. The Mollusca are divided by Agassiz into Uiree Classes — 
Aeephala, Gasteropoda^ and Cephalopoda, 
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48. Order Tunicata. — These are charac- 
terised by having the body covered with an * 
elastic cartilaginous tunic, which appears to 
serve in place of a shell. They are very 
humble animals, often found associated in 
strings and clusters, generally unattractive in 
form, but in some instances transparent and 
beautiful. One family, the Ascidians, has been 
a favourite subject of study with naturalists. 
They possess a gill-sac, m which the sea- 
water is driven about for purposes of respira- 
tion, while the minute particles of food wnich 
it contains are at the same time propelled into 
the stomach. Another curious peculiarity is 
in the circulation ; for after the blood has been Ascidia Australia : 
sent out for a tim^ by one set of vessels, and e«*emai aspect 
received back by another, the process is reversed; and so on 
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alternately. Many of the Tunicates have a remarkable poorer 
of ejecting the sea-water with force from their bodies, and 
the descriptive term Squirters has consequently been applied 
to them. 

49. Among^ the SalpcBj a family of the Timicata, iMas first 
observed the singular phenomenon called alternate reproduc- 
tion. These humble animals, while floating- in long chains in 
the sea, produce each an egg, from which comes a creature, 
diflerent m form from the parent, and which lives solitarily. 
This little animal, in its turn, propa^tes by a kind of budding, 
which gives rise to chains seen within the body of the parent, 
and these again brin^ forth solitarjr individuals. Thus each 
animal resembles, not its parent, but its grandparent. 

50. Order Brachiopoda (Arm-footed) are so caUed 
because of their possessing two long ciliated arms, supposed to 
be used for creating currents, by which food may be Drought 
to the mouth. The valves of their shell are not connected by 
a hinge, as in the higher acephalans, but by means of certain 
muscles of the animal's body, by which they are brought 
together like the boards of a book. The Brachiopoda are 
dwellers in deep water, are widely difiiised over the earth, and 
make a conspicuous appearance in the earliest fossiliferous 
strata. The genera Lingula and Terebratula are fixed by 
means of a fleshy footstalk to submarine bodies. In Orbiculay 
the pedide is wanting, and the lower valve of the shell becomes 




Terebratula : 
a, valve with the spiral arms ; b, valve with arms removed. 

itself the means by which the attachment of the animal to 
the rock is efiected. 

51. Order Lamellirranchiata (Plate -shaped Gills), 
or Testacece; also named Conchifera: the two latter names 
referring to the shells by which they are covered. In 
this order are included the great mass of bivalves familiar to 
common observation— as the oysters, muscles, cockles, &c. The 
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most conspicuous peculiarity is the branohicB, or breathing appa- 
ratus, forming a aouble fringe to each lobe of the mantle, and 
neatly arranged within the margin of the shell. Another is the 
adductor muscle, by which the animal can draw the valves of 
its shell close together when it apprehends danger. The shell 
of a conchifer, unlike that of the brachiopod, has a hinge, 
which often remains in good condition long after the death 
or removal of the animal ; in some instances, it is made 
stronger by having teeth which lock into each other. In 
many of the conchafera, there is also a fleshy muscular organ 
called the foot, passing out between the ed^es of the mantle, 
and serviceable as a limited means of locomotion. 

52. The Oyster family iOstreadasy — 'The edible oyster, 
Ostrea Edulis, has, as Professor Forbes remarks, its capital 
in Britain; for, though found elsewhere on the coasts of 
Europe, both northwards and southwards, nowhere does it 
attain such perfection as in our seas, through which it is 
generally distributed — sparingly in some places, abundantly 
and in gregarious assemblages in others. The oyster is deficient 
in a foot, and is fixed to the sea-bottom, where it resides, by 
the shell alone. It employs its branchiae, and the minute cilia 
with which these are covered, in making currents in the water 
for the purpose of bringing animalcules to its mouth, which is 
situated near the hinge, under a kind of hood formed by the 
edges of the mantle. The ancient Romans Valued our native 
oysters even as we do now, and must have held them in 
higher estimation than those of the Italian shores, or they would 
not have brought them so far for their luxurious feasts. 




Oyster. 

53. In the month of May, the oysters cast their spawn, which 
the dredgers call the spat. It cleaves to stones, old oyster- 
shells, and pieces of wood, at the bottom of the sea. It is con- 
jectured that the spat in twenty-four hours begin to have a 
shell. The oyster is considered full grown for the market when 
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from four to seven years old. Until the third or fourth year, 
each annual growth is easily observed ; but after their maturity, 
it is difficult to count the layers. 
Aged oysters become very thick in 
the shell. 

64. The AnamuB are nearly allied 
to the oysters, but have a remark- 
able pecuUarity in the structure of 
the snell. The greater part of the 
adductor muscle passes through a 
fissure in one of the valves, to be 
attached to a third plate, sometimes 
shelly and sometimes homy, by 
which the animal adheres to foreign 
bodies ; the remainder joins one valve 
to the other. 

65. The Pecten, 6o called from the 
resemblance of the shell to a certain 
kind of comb, forms the type of a 
£miily intimately connected with the 
oyster, but of higher organisation, 
being provided with a well-developed 
foot, and having eye-specks. 

66. llie Muscle family (MytilaceiB) 
are well represented by the common 
muscle (Mytiltis Edulis\ which is 
found in great abundance on our 
shores, usuaDy near the mouths of 
rivers. Some species are inhabitants of 
fresh water ; and one of these, the TJnio, 
is noted for producing small pearls. The foot of the muscle is 



Anomia Ephippitim. 




Pecten. 




Interior of Muscle : A, r^ht valve ; B, left valve ; c, hinge ; d, stomach ; e, ten- 
tacula; /, foot; p, byasus; A, branchial orifice ; i, vent; A:, termination of 
intestine ; <, liver ; m, gOls ; n, addnctor muscle ; o, ovarium. 
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provided with a collection of hair-like Ulaments (the byssus), by 
which it attaches itself to solid objects. This curious arraiige- 
ment, and the other principal parts of the organisation of the 
muscle, are depicted in the prefixed engraving. Belonging to 
this family are some remarkable boring moUusks, which have 
the power of penetrating hard rocks, and making deep holes, 
which are enlarged as thev advance, in accordance with the 
growth of the animals, and which, therefore, they cannot quit. 
No mechanical means for producing this effect are observable, 
and it may be conjectured that the process is of a chemical 
character. 

57. The Clam, or Spiny Oyster family {Spondylidw), are 
inhabitants of the Mediterranean and the warmer seas, and are 
found at various depths attached to coral rocks and dead shells. 
Their shells, the upper valve of which is armed with spines, 
are often tinged with lively colours. Several splendid species 
are found within the tropics. 

58. The Cockle family, Cardiaoea (cardium, a cockle), are 
of numerous species, and the shells of many of them are very 
beautiful. The animal is characterised by having the mantle 
open anteriorly for the foot, and the shell by having at the 
hmge irregular primary teeth, generally accompanied with 
two lateral ones. Cockles are enabled by a^large development 
of the foot to burrow in the sand of the sea-shore. 

69. MyadcB, — The shell in this family usually approaches 
the cyhndrical form, having a strong hinge, and open at 
the two ends, through one of which the foot is projected, 
while the other aifor& exit for the respiratory tubes. They 
are remarkable for their power of boring and burrowing, so as 
to form for themselves a habitat. The razor-shell {soJm) can 
thus sink a way for itself into the sand with surprising 
rapidity. Some species of the genus pkolas are equally noted 
for their power of boring into wood. Fixing themselves by 
the foot, they cause their shell to revolve, and thus with its 
edge cut a way in, the wearing of the instrument being con- 
stantly replaced by a fresh formation. They thus serve a 
useful purpose in destroying waste timber floating in the 
ocean ; but when they attack ships, or wooden sea- works, the 
mischief which they do is incalculable. 
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60. This is an extensive class of mollusks, and i)erhap8 the 
most ty})ical of their province, since they have its general 
characteristics, of a well-developed nutritive system and slug- 
gishness of habits, in the highest perfection. They derive their 
name Gasteropoda (yamp, the belly, ^rovg, a foot^ from their 
organ of locomotion, whicn is a muscular disk projecting £rom 
the abdomen, and capable of progress by alternate dilatations 
and contractions. In the more perfect forms, there is a dis- 
tinct head, with the rudiments of eyes, which generally appear 
as a couple of black specks, either at the tips ofthe longest pair 
of tentacula (what in the snail are called its Tioms)^ or at their 
base. Most of the Gasteropoda are marine ; but some dwell 
in £resh water, and a considerable number, unlike the moUusca 
in general, are inhabitants of the land, though usually fond of 
shady and moist situations. Excepting in a few species, the 
Gasteropoda are provided with shells. The shell is, in all 
except a few, of one piece (univalve) ; besides which, the animal 
has, in some instances, a small operculum, or lid, of calcareous 
or homy substance, which it draws down upon the mouth of its 
shell, so as to close itself in. The simplest form of shell is 
where it is composed of a low cone, without any spiral : such is 
the case in the limpet. In an allied genus, tie Pileopsis, we 
find the point prolonged, and somewhat rolled upon itself ; and 
by graduated finks of this kind, we are brought to the regular 
spiral of the snail. That spiral winds round a kind of central 
pillar, the columella, ascending in a direction from left to 
right, and sometimes prolonged in a lengthy canal, by which 
the animal may communicate with the circumambient fluid 
without protruding its head from the shell. 

61. Cuvier has arranged the Gasteropoda in nine orders, 
according to their organs of respiration. 

62. Order Cyclobranchiata (xvxXoe, a circle, and 
^^etyxioi, gills). — In these gasteropods the gills consist of little 
tufbs or pyramids, attached in a circular arrangement to the 
inner surface of the margin of the mantle. 

63. The Limpet family (Patellidce), — Among these we 
find the power of locomotion at its lowest ebb, for they seldom 
remove far from the spot on which they were produced, and 
many of them, from the shape of the shell corresponding* to the 
surface of the rock, appear never to have left it. The (jommon 
Limpet (Patella Vulgaris) is universally distributed ai-ound 
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our coasts. It subsists on sea-weeds of different kinds, living 
on the surface of rocks and stones between tide-marks. It 




Limpet. 

is sometimes used for food, though much too tough to become 
a delica^. 

64. Tlie Chiton family, Chitonidce (;^;iT«», a garment), 
are characterised by a series of testaceous symmetrical plates, 
implanted in the back part of the mantle. Guilding says, 
these animals live on rocks and stones of the sea-coast, and 
are distributed nearly over the whole globe. Many species 
are constantly under water, while others ascend above nigh- 
water-mark, spending the day exposed to the hottest sun, or 
resting in spots occasionally moistened by the rude and restless 
surf. They seem to feed entirely by night. Though they 
remain stationary during the day, yet when disturbed they 
will often creep away with a slow and equal pace : sometimes 
sUding sideways, and creeping under rocks and stones for 
concealment. If accidentally reversed, they soon recover 
their position by violent contortions and undulations. TTiey 
sometimes roll themselves up for defence. 

66. Order Scutibranchiata (scutum, a shield, and bran- 
chicBy gills) derive their name from having the gills covered 
with a shell in the form of a shield. The FissureUidis (Jissus, 
divided) have a shell shaped like that of a limpet, but with a 
fissure at the apex of the cone, and this opening is associated 
with a different form and arrangement of the breathing organs. 
The Ear-shell family, of which Haliotes is the type, are 
furnished with a handsome ear-shaped shell. They are inhabi- 
tants of the sea-shore, and live near and under rocks and stones. 
Their range is south of Britain as far as the Canaries. They 
are cooked for food; but a more important use of them is 
in mi^kiTig those mother-of-pearl ornaments, which constitute 
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SO much of the beauty of works in papier-mache. Great 
quantities of Haliotes are brought to Birmingham for this 
purpose. 

66. Order Tubulibranghiata {tiibuliis, a small tube, and 
branchuBy gills) are so called from having long tubular snake- 
like shells, more or less irregular, in which the branchiae or 
giUs are lodged. These animals are permanently attached to 
other bodies, and have no power of shifting their station. 
In the genus Magilus, the young animal takes up its station in 
a hollow part of the madrepore, and increases its shell in length 
as the madrepore increases around it ; keeping the aperture even 
with the outer surface of the coral, and thus securing £*ee 
admission to the water. 

67. Order Pegtinibranghiata {pecten, a comb, and 
branchine, ^Is). — This is the most extensive order of the 
class, since it includes almost all the spiral univalve shells, as 
well as several which are merely conical. The order is thus 
characterised by Cuvier : the branchiae, composed of numerous 
leaflets or fringes, ranged parallel, like the teeth of a comb, are 
affixed in two or three Hues, according to the genera, to the 
floor of the respiratory cavity which occupies the last whorl of 
the shell, and which commumcates outwaros by a wide aperture 
between the margin of the cloak and the body. They have 
two feelers, and two eyes, raised sometimes on pedicles, with 
a mouth in the form of a proboscis, more or less lengthened. 
Under this order, the species of which are mostly carnivorous, 
are placed dght Families. 

68. The Trochus family, TrochicUe (r^^x^s, a whorl or top), 
are so called from the pyramidal shape of their shell, whidi 
resembles a top. The whorl for the body is flattened, and the 
aperture is closed by a homy operculum, or some analogous 
part. The species are all marine. Some of our most elegant 
British univalves, and many of the most ornamental exotic 
shells, belong to this family. They are remarkable for boring 
with their proboscis into the shells of other mollusks. The 
buckie is perhaps the best known example. 

69. The Marine Snail fanuly (Turbinida) are characterised 
by having a shell of a regular turoinated form, generally much 
elongjttedj and a mouth entirely circular. With respect to 
their habits, it would appear that they frequent submarine 
banks covered with sea-weed, and are all vegetable feeders. 
A few are natives of fresh waters, and a limited number respire 
air. They are found in great abundance in the Indian seas, 
and are used as food, many being of large size. The winkle is 
a form of the family with which all are familiar. Another 
genus, the Scalaria, is remarkable for the beautiful and striking^ 
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form of its shell, one example of which has been yalued at a 
hundred pounds. 




Scalarla Preciosa, or Wentlefoap. 

70. The family CapuloicUs have a shell with an expanded 
opening, and but slightly turbinated, without operculum, notch, 
or a siphon. They do not appear to remove from the spot to 
which they are first attached, a cavity more or less deep being 
formed in the surface to which they adhere, either by the 
chemical agency of some solvent fluid, or by the long-contmued 
operation of currents of water. 

71. The Volute family, VolutieUs (valuta, a spiral wreath), 
form an extensive and interesting group, having beautiful 
shells, but all of them decidedly carnivorous. In the majority 
the eyes are sessile, placed at the base of two short tentacula ; 
and the mouth is of a trunk form, and extensile ; while the 
foot in the typical species is of enormous size. They are 
almost confined to warm latitudes. 




Money CJowry. 
72. The Cowry femily (CtfpriBieUe). — From the polish of 
their sur&ce, and the beauty of their markings, the shells of 
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the Cowries are in coneiderable request as mantle-piece < 
inentB, and have been in demand in most countries from time 
immemorial. The shell of one species of Cowry, C, Moneta^ 
is commonly used by the natives of certain parts of Africa, 
and other semi-barbarous regions, as money. It is yeUow, 
or white with a yellow ring, the margin and base being 
tubicular. 
73. The Whelk family (Buccinid€e) comprehends all the sheHs 




Bucdnnm Undatum. 

which have no fold at the columella or lip, but a notch or a short 

inflected canal towards the left. The 

mollusk is of a spiral form, with the 

foot shorter than the shell. The head 

is furnished with two tentacles, and the 

mouth is armed with a proboscis. The 

common whelk abounds everywhere on 

our coasts, where it creeos about in 

search of prey, boring holes with its 

trunk through the shells of other mol- 

lusks, and sucking their juices. This 

species is eaten, but is coarse and 

indigestible. 

74. The Spindle Shell family, Muri- 
dda (mureXy the purple-fish), have a 
univalve spiral shell, with a small oval 
aperture, ending in a straight or slightly 
ascending caniu. The splendid shell of 
the M, Regius, which is foimd along 
the western shores of South America, 
is one of the ornaments of the cabinet 
of the conchologist. The Muricidse, Murex Tenuispina. 
together with the Buccinidse, appear to be destined to keep in 
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elifick the superfluous numbers of the bivalve mollusks and 
herbivorous gasteropods, by drilling their shells and draining 
tiieir juices. 

76. In the StrofnlndcB, the aperture of the shell is much 
dilated : the lips expanding, and extended into a groove lean- 
ing to the left. The Strombidse are carnivorous in their habits, 
and are tenants of the seas of hot latitudes. The number of the 
species is considerable, and many attain to enormous dimensions. 
In several of them, pearls have occasionally been discovered. 

76. The Conidco form an extra 
genus or family, comprising many 
species, one of which, the common 
ConCf possesses a shell of uncom- 
mon elegance of form, and ren- 
dered additionally attractive by fine 
colouring. 

77. Order Hbteropoda (Sfrs^af, 
diflerent, other, and «•«(/«, a foot). 
— This order comprehends those 
gasteropods which have the foot 
compressed, and in the form of a 
thin vertical fin. The branchiae, 
which are plum-like, are situated 
on the hinder part of the back. The Cone, 
directed forwards ; and immediately 

behind them are the heart, the liver, and viscera. The body 
is gelatinous and transparent, with a muscular covering, 
elongated, and generally terminating in a compressed tail. 

78. The genus Carinarice {cariTia, a keel) are characterised 
by having Sie heart, the liver, and the gills protruding from 
the body, and incased in an extremely fragile and beautiful 
shell, the convexity of which is terminated by a single keel, 
whilst the tail is Amished with a sort of fin, which performs 
the part of a rudder. 

79. The genus Firoles in general resemble the Carinariae; 
but no shell has been observed. Their snout is prolonged into a 
recurved proboscis. They are common in the seas of the warm 
or temperate latitudes. 

80. Order Tectibranchiata {tectuSy concealed, and 
"branchuBj gills) comprehends those species in which the gills 
are folliculated on the right side or on the back. These animals 
are generally covered by a small bubble-shaped shell, concealed in 
the folds of the mantle. They are all marine, living chiefly on 
the shore, or on floating sea-weed. They may be farther 
described as thick, fleshy, soft mollusks, generally possessing 
a distinct head, furnished with a pair of ear-shaped tentacula, 
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and with the mantle usually dilated into two lobes resembling 
iins, with which they can both swim and crawl. Many of ^le 




Bursatella LeachiL 

species are very large, and when taken out of the water appear 
like great oval masses of flesh. This order consists of two 
Families. The BulUdcB {bulla, a bubble) have the shell so 
perfect as sometimes to be capable of receiving the greater TOirt 
of the animal, and it is always more or less convolute. The 
AplysianidcB possess a mere rudimentary shell, resembling one- 
halt of a bivalve. The upper tentacula probably suggested the 
idea of the ears of the hare ; whence the common name of sea- 
hares given to these animals by the fishermen in most countries. 

81. Order Inferobranohiata (inferus, lower, and 
branchicB, gills) have the sills situated beneath the extended 
margin of the mantle, ana consisting of two long series of 
leaf-shaped organs. They are incapable of swimming, and 
are confined to the shore. Their food consists of sea-weed. 
This order in the system of Cuvier comprehends only two 
genera — PhyUidia and Diphilidia — of which little is known. 

82. Order Nudibranghiata {nudus, naked, and 
branchuBf gills). — This order of gasteropods, which might be 
denominated sea-slugs, have the gills exposed on some part 
of the back, in the form of a rosette, so as exactly to resemble 
a bunch of vine leaves whose stalks form a common centre. It 
includes all the naked marine gasteropods, as Triton, Doiis, 
and Tethys. They are generally ornamented with beautifal 
colours. Besides moving about like other gasteropods, by- 
means of their foot, or concave under side of their o^y, in 
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the depths of the ocean, some species — as the Tritons and 
Dories — ^have the power of swimming and crawling* on the 
surface of the sea, with the foot uppermost. In swimming, 
they are propelled both by their branchiae and the sides of their 
body, which act in the manner of fins. 

83. Order Pdlmonata {pulmo, a lung) Snails and Slugs, 
the most advanced of gasteropods, are furnished, instead of 
branchiae, with a vascular net-work of pulmonary vessels, fitting 
them to breathe the atmospheric air. Most of them, accord- 
ingly, are land-animals ; and those which are aquatic — ^Uving 
chiefly in fresh waters and brackish pool&~are obhged, Hke the 
whales and seals, to come occasionally to the surface to breathe. 
All the breathing gasteropods feed chiefly on vegetables, and 
many of them exclusively so ; bat some are extremely vora- 
cious, and will devour aunoet any organised matter that falls 
in their way. They are difiused through all chmates, particular 
species being restricted to each. 

84. The aquatic pulmonata have only two tentacula. The 
family LymncMce (Pool Snails) reside in stagnant waters, 
feeding upon j)lants and seeds, and having, for the digestion 
of the latter kind of food, a very muscular gizzard. Another 
noted £amily^PiflwwW5 (Marsh Snails) — are distinguished by 
having the coil of their shells upon one plane. They are very- 
common in England. 

85. The LyrtifKBa is remarkable from its connection with a 
very curious phenomenon in the reproduction of entozoa, lately 
brought to light. The Cercaria is a small parasitic animal, a 
litlfle like a tadpole in form, which, by means of a sucker, attaches 
itself to the body of the Lymnsea, on which it lives. By and 
by, while in this condition, it is transformed into a kmd of 
worm, with a double sucker, and is recognised as the Distoma, 
We thus become aware that the cercaria is a transient or imma- 
ture form of the distoma, as the caterpillar is of the insect. The 
question arises, What is the origin oi the cercaria ? It appears 
that, at a certain season of the year, the viscera of the Lymnsea 
contain a quantity of Uttle worms, of elongated form, with a 
well-marked head, and in each of which are clearly to be 
observed a number of young cercariss. When these have 
reached a certain size, they leave the body of- the worm, and 
escape also from that of the Lymnsea, to fasten upon its exteiior, 
there to pass on to the subsequent condition of the distoma. 
Naturalists call the worm the nurse of the cercaria. They 
further observe these nurses to be the produce of another 
intestinal worm in the Lymnaea, one longer and more slender, 
and to which they give the name of the grandrnurse, Sup- 
pofiing these grand-nurses to be the immediate progeny of the 
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distoma, as is probable, we have thus a quadruple series of 
generations, eacn presenting an animal more or less peculiar in 
Its form. 

86. The family of HelunncB (Land Snails) are among liie 
most familiarly known of all animals. They possess a shell, 
generally much thinner than that of the marine g^teropods, 
and into which they withdraw themselyes under apprehension 




Snail. 



of danger or when at rest. They feed exclusively on vegetables, 
biting off pieces of the leaves by means of a homy plate attached 
to the upper lip ; and their destructiveness in gardens is well 
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Achatina Zebra.— Achatina Virginea. 

known. The common Garden Snail of this countiy {Helix 
Hortensis) is much exceeded in bulk by the Great Vine Snail 
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(H. Pomatia) of France and Italy, which has also been occa- 
sionally found in Britain. More striking" examples of the 
family are to be found in tropical climates, where some species 
of the genus Bulimus attain to so great a size, that their eggs 
are as large as a pdgeon's. In some species, the direction of the 
coils of the shell is opposite to what it is in other spiral shells ; 
such are said to be reversed. Another large snail of tropical 
chmates is the Achatina, which feeds on trees and shrubs, and 
is genei'ally distinguished by the beautiful colours of its shell. 

87. The family of lAmacince (Slugs) are naked or unshelled 
snails, noted as the pests 
of ^rdens on account of 
their great destructiveness 
amongst vegetables. The 
slug- has a prominent head, 
with four tentacula, and 
at the end of the longer 
pair the eyes are situated. 
These tentacula (usually 
called the horns) can be 
drawn in by a process 
resembling the inversion 
of the finger of a glove. 
On the back there is a kind of shield or disk, which sometimes 
encloses a small shell, and under which is placed the pulmonary 
sac or breathing apparatus. 

88. Ptbropoda are a remarkable group of marine moUusca, 
which Agassiz places in connection with the Gasteropoda. 
They are small animals, generally destitute of shells, and 
provided with wing-like appendages, by which they move 
through the water; hence their name (^rs^eyj a wing; and 
«•««;?, a foot). The body is symmetrical, and hence the 
better adapted for swimming. The Pteropods are found in 
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CUo Borealis. 
enormous multitudes ; one of them, the Clio Borealis, which 
abounds both in the Arctic and Antarctic Seas, forms a 
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very important article of food to the whale, which Bwallows 
thousanas at a mouthful. This Uttle animal is itself eminently 
carnivorous, uid well fitted to seize the minute animals which 
form its prey. Its six tentacula are provided each with about 
3000 invisible filaments, each of which is furnished with about 
twenty suckers; thus each clio is computed to possess 360,000 
examples of that form of pneumatic apparatus, lor the purpose 
of prehension or seizing— a complexity of structur€| considered 
as perhaps without example in tne ammal creation. When the 
prey is drawn to the mouth, it is there reduced by a series of 
sharp thorny teeth, set like those of a comb upon a pair of 
homy jaws; and it is then drawn into the gullet oy the 
tongue, which is covered with regrdar rows of spiny booklets, 
all directed backwards, and evidently intended to assist in 
the act of swallowing. 



CLASS CEPHALOPODA. 

89. The Cephalopoda are so named, from their having their 
limbs arranged in immediate connection with the head. These 
hmbs, in some eight, in others ten in number, perform all tlie 
offices of feet, arms, and feelers, and in many genera they chre 
used also as fins. The head, from the arrangement of the limbs, 
is in the centre, hke that of the radiata. They are, nevertheless, 
the most highly organised of invertebrate animals, presenting 
rudiments of an internal skeleton, developed for the purpose of 
protecting a brain and lodging organs of sight, and, m most of 
the existmg species, organs of hearing. They possess distinct 
hearts, for iJie systemic and pulmonary circulations, and bighly 
complicated digestive, secretory, and respiratory organs. Their 
head is large and conspicuous. All the species are marine and 
carnivorous. 

90. Order Dibranghiata (a/j, twofold, and B^ay;^i«, gills). 
This order includes those species which have two gills, and are 
characterised by having tlu'ee distinct hearts, an apparatus for 
secreting and emitting an inky fluid, and cephalic arms, never 
above ten in number, solid, and supporting suckers. 

91. The most typical lorm of tnis oraer is the Cuttle-fish, 
Sepiad<B (ffi^id, a cuttle-fish). These animals have immense 
arms, which are also used as legs ; by these they crawl with 
the greatest facility on the bottom of the sea, swim quickly in 
the water, and retain a forcible hold of the animals upon which 
they prey. Their eyes are large, and fully developed, like 
those of the vertebrated animSs. In size, cuttle-fish fax 
exceed all the testaceous mollusks, and may be termed the 
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giants of the Invertebrata. If the accounts of the old Indian 
voyagers he true, there are some of such enormous dimensions, 




Cuttle-fish. 

that they seize upon the divers, entangle them in the folds of 
their serpent-like arms, and finally devour them. These stories 
are greatly exaggerated ; but it is well known that many 
have been caught of such a size, that two of them would be 
a good cart-load. The flesh of the cuttle-fish was highly 
prized by the ancients ; and in many countries, though not in 
jBritain, it is still usea as an article of food. The common 
species forms the bait with which one-half of the cod-fish 
taken at Newfoundland is caught. 

92. All the varieties of the Sepiae yield a dark-coloured 
juice ; and the typical species, S, Officionalis, is chiefly sought 
after for the profusion of fluid which it affords. Tnis juice 
forms a beautiful brown colour, with a fine grain, and has 
g-iven name to a species of drawing now extensively cultivated 
for landscapes and other branches of the fine arts. Sepic 
drawing was first practised at Rome nearly a century ago. 
From the rudiment of their calcareous shell, imbedded in me 
back of the mantle, the material called pounce is made — a 
powder used to prevent ink from spreading upon paper after 
erasures. The eggs of the cuttle-fish are attached together 
in clusters, and are commonly called sea-ffrapes. 

93. Ordbr Tbtrabranchiata (four-gilled) consists of 
only one family, NautilidcB (yausy a ship), of which the genus 
Nautilus is the type. They have a chambered cell, with simple 
septa, or divisions, perforated in the centre, concave towards the 
outlet of the shell, and with the last chamber the largest, and 
containing the body of the animal. It was long supposed that 

c 
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the nautilus swam on the surface of the sea, raising two feet like 
masts, and extending a membrane between them which served 
as a sail, the other two feet being employed as oars ; and that. 
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in the early ages of society, the art of navigation owed its origin 
to the expert management of this instinctive sailor, 

94. The Gephalopodous mollusks bore a conspicuous part in 
the earliest ages of creation of which we have any record — what 
geologists term the PalsBozoic period. In the absence of fish, 
they were the chief destructives, and some of them attained a 
size truly monstrous. Of their fossil-shells, the Ammonite is 
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a well-known example, having a spiral coil; this, though 
supposed to have been an internal shell, occasionally measures 
four feet in diameter. Another well-known fossil rdic of this 
class is the Belemnite^ which is believed to have been likewise an 
internal structure, forioiing the rudiment of a vertebral column. 



PROVINCE THIRD.-ARTICULATA. 

95. The Articulata (articulus, small joint), or Jointed Ani- 
mals, rank much on a general level with the MoUusca; but 
bemg allowed to have a superiority in the nobler parts of the 
aniinal structure, they may be arranged as third, instead of 
second, in the ascending scale. 

96. They are characterised by having their bodies in seg- 
ments, and by the grea^ number of them possessing an extenud 
skeleton or case, adapted to the segments of their bodies, and 
to which muscles are attached. While the vegetative portion 
of the £rame — namely, the organs of nutrition and circulation 
— are more largely developed in the MoUusca, the organs of 
the animal powers, the nervous apparatus, and arrangements 
for locomotion, are more largely seen in the Articulata. They 
have a symmetrical double nervous cord extending along the 
whole body, studded with knots or gangUa, from which pro- 
ceed branches to the various segments, and terminating ante- 
riorly in a kind of brain, in the form of a ring surrounding 
the gullet. The* Articulata are consequently distinguished by 
comparative activity of movement, one large class — the Insects 
— possessing generally a power of rapid flight in the air. This 
department of the Animal Kingdom is also noted for the im- 
mense variety of its forms, some of its orders presenting many 
thousands of distinct species. Some are directly beneficial to 
mankind; but a large proportion chiefly attract attention by 
their great powers of tormenting, and the injury which they 
can inflict. These noxious qualities, however, are chiefly 
experienced in warm climates. 

97. Professor Agassiz considers the Articulata as capable of 
being arranged in three Classes — namely. Worms (Annellata)^ 
Crustaceans, and Insects. The Arachnida, however, which 
Agassiz would class with Insects, are usually placed separately. 



CLASS ANNELLATA. 



98. This is decidedly the lowest form of Articulata. The body 
consists of a long series of segments, without any hard casing, 
and without any limbs. The first segment, forming the head, 
usually differs little from the rest, except by the presence of 
the mouth and the principal organs of sense. Tne blood is 
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coloured ; but though often of a reddish hue, it is found, on 
microscopic examination, to be differently constituted from the 
red blood of the vertebrated animals. The Annellata are 
divided into three Orders, disting^hed by their respiratory 
organs. 

99. Order Abranghia («, priv., and fi^aiyx**) gill0)> ai^ so 
called because they have none of the ordinary external organs 
of respiration, but breathe from the surface of the skin, or, as 
some suppose, by interior cavities. The greatest part of the 
animals of this order live at the bottom of the sea, or in 
fresh water ; but a few— like the earthworm — reside in humid 
ground. The order is divided into two Families— -Xtimdrtctfti^ 
(Worms), and Hirudinidce (Leeches). 

100. The Worm fiEunily, comprehending the aquatic genus 
Naiades, and the Earthworms, are remarkable as provided 
with silky bristles. The common earthworms are of^ marked 
importance in the economy of nature. Besides affording food 
to a vast number of the feathered tribe and some quadrupeds, 
they are of great service to the agriculturist. They loosen the 
earth, rendering it pervious to air and water, as well as to the 
fine fibres of the roots of plants, and are most active and power- 
ful agpents in adding to the depth of the soil. For example, it 
is a met well known, that lime or marl put on pasture-land is 
in a few years burled to the depth of some inches below the 
turf. This is not, as many suppose, because the particles have 
worked themselves down, but is owing to the digestive process 
by which the common earthworms are supported. They sub- 
sist on decayed animal and vegetable matter, which they find 
at a considerable distance below the surface of the ground ; 
and after having separated the serviceable portion, they come 
to the mouth of their holes, and eject the remainder in little 
intestine-shaped heaps. In one instance it was ascertained, 
that in the course of eighty years they had covered a field 
with a bed of earth thirteen inches in thickness. 

101. The Leech family (Hirtidinida) have an oblong body, 
sometimes depressed and wrinkled transversely ; both ends are 
adapted to fix on bodies by a kind of sucker, by means of which 
these animals move when out of the water. When in their 
native element, they swim with facility. One species, the 
medicinal leech {Htrudo Mediomalis), so useful in local blood- 
letting, is well known. Its mouth contains three rows, each 
armed, with a double range of very fine sharp-set teeth, which 
enable it to pierce the skin without mfiicting a dangerous wound. 
The trade in leeches is carried on to a great extent. Leech- 
dealers drive horses and cows into the ponds, that the leeches, 
by sucking their blood, may fatten and propagate more 
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abundantly. In the spring of the year, children are employed 
to catch tnem with the hand, and grown persons wade into the 




Leech, with the anterior sucker and teeth enlarged. 

shallow waters, and catch them as they adhere to their naked 
legrs. In summer, the leeches retire into deep water, and are 
taken by nets made of twigs and rushes. They are very 
common in the south of France. 

102. Ordbr Dorsibranchiata {dorsum, the back, and 
branchieB, gills) have their gills or breathing organs project^ 
ing from the middle parts of the back or sides of the body, 
where they assume the form of little ramified branches, tufts, 
plates, or tubercles. The greater number of the species of 
this order live in the mud, or freely swim in the ocean ; but a 
few, like the next order, inhabit tubes. One of the most 
interesting families of this order is the NereidcB, or Sea-centi- 
pedes, many specimens of which occur on our own coasts. 




Syllis Monilaris, a sea-centipede, with an enlarged representation of one of 
its appendages. 

Some of the Nereids exhibit a singular peculiarity in their 
mode of propagation. The hinder part of the body, being 
gradually transformed into an additional animal, is cast off by 
spontaneous division. 

103. A species of the Dorsibranchiates which inhabits the 
sand {Inimbrious Marinus) is very abundant on our coasts, and 
is dug up for bait by fishermen. It is nearly a foot in length, 
of a reddish colour, and ejects, when touched, a quantity of 
yellow fluid. It has three pair of gills. 

104. Order TuBicoLis {tubtis, a tube, and eolo, I inhabit) 
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are so called because they generally occupy tubular ahealfaa, 
consistm^ either of calcareous matter, secreted from thehr 
own homes, or of particles of clay, or of very fine gravel, 
agglutinated together to serve as a habitation. They are 
furtiier characterised by their branchiee or gills beingattached 
to the head or anterior portion of the body. These are 
in the form of a plume of feathers, and generally vividly 
coloured. 

106. The most common Tubicules on our coast are those 
which belong to the genus Serpula. They are found incrust- 
ing the surfftoe of stones and shells which have been dredged 
up from the bottom of the sea. Professor Jones remarks : 
' If, while the contained animals are alive, they be placed in a 
vessel of sea-water, few spectacles 
are more pleasing than that which 
they exhibit. The mouth of the 
tube is first seen to open by the 
raising of an exquisitely construct- . 
ed door, and then the creature 
cautiously protrudes the anterior 
part of its Wy, spreading out at 
the same time two gorjB^ous fan- 
like expansions of a nch scarlet SerpulaOontortaplioata, taken out 
or purple colour, which float ele- of its tube. 

ganUy in the surrounding water, and serve as branchial or 
breathing organs.' 

106. In near connection with the Annellata may be placed 
the Mtriapoda, which many naturalists regard as a separate 
dass. They might be consiaered as worms, provided with a 
stiffened integument and with slender legs, and fitted to breathe 
the air with regularity and energy. The common Centipede 
is a familiarly Imown representative of the group. 

107. The Order luLiDis, or MiUipedes, make the least 
advance from the annellate character. In the ItUus terrestris, 
or Gallyworm, we find a long cylindrical body, of about fifty 
hard rings, each giving origin to two pair of small legs. There 
is a distinct head, with eyes, antennof or feelers, and a pair of 
stout homy jaws, furnished with sharp-toothed edges for 
cutting the vegetable food on which the animal mainly lives. 

108. T^e Order ScoLOPENDRiDiE, or Centipedes, have 
fewer rings, and may therefore be considered as superior to 
the lulidsB. They are eminently carnivorous, and, in order to 
seize the insects on which they prey, possess, in addition to the 
homy jaws of the other order, a pair of strong sharp claws, 
formed by an enlargement of the second pair of legs, wnich are 
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perforated at the tip with a minute aperture, through which a 
Tenomous fluid is probably instilled into the wounds made by 







a, Llthobiiu Forfioaf ua ; d, Geophilos Longioornis. 

them. The centipedes live under stones and in chinks of 
timber, and often he in wait for their prey in the ripe fruit to 
which insects are so apt to resort. One British species, the Geo- 
phUtts electricus, is remarkable for emitting a phosphorescent 
light, nearly as bright as that of the glowworm. 



CLASS CRUSTACEA. 

100. The Crustacea, so called from the hard calcareous case 
in .which they are enveloped, are characterised by a branchial 
respiration and a dorsal ventricle or heart. From comparative 
inertness, and large development of the feeding-system, tibey 
resemble the Mollusca more than do any of the other articulate 
classes. They are chiefly marine, and of carnivorous habits. 
As in insects, the body comprises a head, thorax, and abdomen, 
which, however, are in some combined in one niece. In the 
head are compound eyes, a mouth with mandibles, frequently 
furnished with palni or feeling-organs, and maxillof in some 
instances prolonged into a paur of feet. From the thorax 
proceed four pair of true legs, and one pair of claws, which 
sometimes reach a large size. The abdomen is also in some 
families furnished witn feet, giving the animal a resemblance 
to the myriapod. As the investing shell does not increase with 
their growth, they throw it off periodically, even to the hard 
faaets on the exterior of the eyes, and thereafter a new shell 
grows upon the soft surface. Cuvier divides this class into two 
great sections — the Malagostraca (jMXnxosy soft, and o^r^aKav^ 
a shell, the term soft being applied in a comparative sense), 
including all the true calcareous-shelled animals of the class ; 
and Entomostraca (hrofiasy incised), embracing those which 
have the integuments of the body of slender consistence, and 
corneous or homy rather than calcareous. 

110. The Maiacostraca are divided into five Orders. 

111. Order Dec apod a ps*«, ten, and «•««;?, a foot), a 
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xiame applied by Cuvier to this order, because they have teu 
thoracic feet. Most of the species are useful as food. 

112. The family of Braohyura {^t*x»(i short, and •«€«, a tail), 
or Crabs, have the tail or post-abdomen short and folded 
beneath the trunk. The Edible Crab {Cancer pagurus) is the 
type. It has the carapace, or shield, which covers the head and 
tibiorax, broad and arched for a considerable distance along the 
sides, each side having nine festoons, and the middle in front 
armed with three short teeth. The structure of the abdomen l^ 
very remarkable, forming a sort of leaf, disproportionately small, 
and which folds back upon 
the under side of the thorax. 
The edible crab is of common 
occurrence on the rocky coasts 
of England and France. It 
is captured either by nets, 
or by sinking baskets baited 
with decaying animal matter 
to a considerable depth. In 
summer, at low tide, they 
are found in holes of rocks 
in pairs, male and female ; 
and if the male be taken ^^'™*- 

away, another will be found in the hole at the next recess of 
tide. By knowing this fact, an experienced fisherman may 
twice a day take with little work a vast number, after havii^ 
discovered their haunts. In the winter, they are supposed to 
burrow in the sand, or to retire to the deeper part of tne ocean. 

113. The Land Crabs — called also Violet Crabs and White 
Crabs, from their colour — are natives of the West Indian 
Islands and South America. The history of these creatures 
presents some singular phenomena. Their usual habitation is 
m the mountains, away from the sea and water, where they 
reside within cavities or burrows of the earth and rocks, or in 
hollow trees. They feed variously ; and it is known that they 
will prey as freely upon putrid carcasses, disputing their posses- 
sion with the vulture, as upon fruits and vegetaoles ; and yet 
they are esteemed and usea as delicate and choice articles of 
food. Their instinct prompts them, at the period of oviposition, 
to seek the shores ot the ocean, and therein to deposit their 
eggs ; and this migration they execute in such multitudes, that 
the land is hterally covered with them ; and their progress is 
as direct and destructive as a stream of lava. Having arrived 
on the coast, they bathe themselves, and then deposit t^eir 
eg^. This accomplished, they again seek their former habi- 
tations, but of course in a considerably exhausted state ; and 
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they therefore freauently halt to repose on their journey. It 
is alleged that, unaer the apprehension of danger, they will try 
to produce intimidation by the clatter of their claws. Having 
regmned their domicile, they undergo their moult, which is a 
cntical period in their lives. They are then soft and sickly, 
their integument resembling wet parchment. To shelter them- 
selves from external injury, thev shut themselves in their 
burrows ; and it is now that their flesh is most esteemed. Their 
eggs, meantime, being cast upon the sand, are speedily hatched 
by a combination of heat and moisture, and the young hasten 
to the adjoining fields, where they gradually acquire the strength 
and size requisite to enable them to undertake their migration 
to the haunts of their parents. They are chiefly nocturnal 
animals, migrating and preying at night. They possess a 
cavity in the vicimty of tne gilk, which serves as a reservoir 
£f}T the water requisite to ,^_^ 
keep these organs con- (f^^y 
stantly moistened ; but their ( f _^ 
vitality is soon suspended i 
by immersion in water. 

114. The family of MaA 
crura (fiMx^osy long, and ou^a, 
a tail) includes all those t 
ten-footed crustaceans which 
have the tail or post-abdo- 
men at least as long as 
the body, and exposed and 
bent downwards towards 
the posterior extremity, and 
always composed of seven Cray-fish. 

segments ; and they have at the end of the tail, on each side, 

appendages ordina- 
rily forming an in- 
strument for swim- 
ming. The Macnira 
may be considered 
as forming a sin- 

fle genus, Astaeus, 
he species are 
commonly known 
by the names of 
Lobsters, Cray- 
fish, Prawns, and 
Shrimps. 
116. The family 
^^"^""P- of Hermit Crabs 
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(Atum4nira)hBs the abdomen prolonged, but destitute of a shell, 
so that the tail is soft. They are remarkal>le for their habit of 
living in the deserted shells of mollusca, exchanging a less for 
a larger as they increase in size, and fixing themselves to their 
strange habitation Jby peculiar processes which seem developed 
for the purpose. ' The manoeuvres of some of our native species^ 
when mey have outgrown their habitation, are ouite ludicrous. 
Crawling slowly along the line of empt^ shells left by the last 
wave, and unwilling to part with tneir now incommodious 
domicile until another is obtained, they carefiilljr examine one 
by one the shells which he in their way, slipping their tails 
out of the old house into the new one, and again betaking 
themselves to the old one if this should not suit. In this 
manner, they proceed till they have found a habitation to their 
hking.' They feed upon dead fish, and all kinds of garbage, 
thrown upon the shore ; and when alarmed, they draw them- 
selves closely into the shell, and close the aperture by placing 
their daws over the entrance. 

116. Order Stoic apod a (rr0/««, a mouth, and «-•»(, a 
foot), commonly called Sea Mantes, comprehends crustaceans 




Sqnilla Mantis. 

' maxillary feet formed like the first of the thoracic 
ieet. Their gills are naked, and adhere to the five pair of 
appendages attached beneath the abdomen or tail. These 
appendages are used in swimmings— in other words, they are 
fii feet. The habits of the Stomapods are not well known. 
It is, however, bevond a doubt, that those species with powerful 
claws use them for the purpose of seizing their prey, in "the 
same manner as those Ortiioptera which are named Mantes ; and 
it is on account of this conformity that these Stomapods have 
received the name of Sea Mantes. The Cancer Mantis is the 
type of the order; it is about seven inches in length. Its great 
claws have at the base three movable spines, and the terminal 
joint has six long and very sharp spines, of which the terminal 
is the strongest. This species is common in the Mediterranean. 
117. Ordbr Amphipoda (a^^/f, on both sides, and «-«««, 
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a foot— feet diversely conformed) are small animals, mostly 
marine, which sometimes are found in brooks and fountains. 
The majority swim and leap with &^ty, and always on their 
sides. The species best known in Britain is the Sandhopper, 
which burrows in the sand, and seldom enters the water. It 
feeds on mollusks and iish. 

118. Order Ljbmodipoda (xaifios, the throat, and vroufy a 
foot.) These crustaceans have the head confluent with the 
first segment of the thorax, and supporting the four anterior 
feet. The posterior extremity of their body 
exhibits no distinct branchiee. The Lesmo- 
dipods are of small size, all marine animals, 
and parasitical; many of them live upon 
cetacea. The fishermen call them whale 
lice. Sometimes these creatures are so 
abundant on the whales, that the individuals 
they infest may be easily recognised at a 
eonisiderable distance by the white colour ^ 
these parasites impart to them. When Cyamus Batenarom. 
they have been removed, the surface of the body of the whale 
is found to be deprived of its outer skin. 

119. Order Isopoda {Jooi, equal, and ^»vsy a foot) compre- 
hends such crustaceans as have the legs all alike, ana adapted 
only for locomotion and grasping. Their bodies are broad 
and depressed, and they do not leap. The greatest number of 
the species are aquatic. Those which are terrestrial have 
likewise need, as is the case with other crustaceans living out 
of the water, of a certain degree of atmospheric humidity, in 
order to keep their branchiaB in a state ntted for the act of 
respiration. Among the Isopods, we find the OnisddcB, or 
Woodlice, St Anthony's Hogs, &c. They frequent dark and con- 
cealed places, such as cellars, caves, chinks in walls, and hollows 
under stones. They feed upon decaying vegetable and animal 
matter, and only come forth from their retreat in wet and moist 
weather. They crawl but slowly, at least when not alarmed. 

120. The JEntomostraca are divided into two Orders. The 
crustaceans of this section are in general so small, that the 
details of their structure can only be examined by the micro- 
scope. The legs, except in a few, are only fitted for swimming, 
and are variable in their number ; some species have only six, 
others from twenty to forty-two, or even more than a hundred. 
They mostly inhabit fresh water. The Entomostracans are 
divided into two Orders — Branchiopoda and PcBOilopoda. 

121. Order Branchiopoda are so named oecause the 
locomotive extremities fulfil the functions of gills. The 
majority of the animals of this order swim wi^ the back 
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downwards, darting about with great agility, and moving 
backwards and forwards with equal ease. Many exhibit 
only one eye, as in the fJEunily MowmtlidtB (/»«»«;, one, and 
oculusy an eye), or Cyclopes. The type of this family is the 
Cyclops Qmdricomis, It is very common in the ponds and 
ditches of this country. It has all the antennae single, and not 
divided ; the body oval ; and the tail six-jointed. 
It is about one-fiftli of an inch in length. The 
female has an oval sac on each side of the tail, 
in which the eggs are carried. By calculation, 
it appears that, at the end of one year, a female 
which gives birth to forty young at a time, may 
become the progenitor of '4,442,189,120 young. 
One species of this family is found in such incon- 
ceivable profusion beyond 42° of south latitude in Cydope Vaigaru, 
the Pacific and Atlantic Oceans, that it gives the niagnified. 
surface of the sea a red tint, and serves as food for whales. 

122. Order Pcecilopoda (ntctxixosy various, and trsoty a 
foot) includes such Entomostracous Crustaceans as have feet 
of different forms and uses ; die anterior, of indeterminate 
number, serving either for waJking or seizing, and the posterior 
feet branchial, and fitted for swimming. They live chiefly as 
parasites upon aquatic'animals, and mostly on fishes. This order 
maybe divided into two families — Hyphosura andSiphonastoma, 

123. The family of Hyphosura (web-tailed) are remarkable 
for having the shield terminated by a very 
powerful homy, movable spike, like a sword. 
They are of a large size, sometimes mea- 
suring two feet in length. They compose 
the genus Limulus (limusy mud), commonly 
known by the name of King Crabs, or Crabs 
of the Moluccas, in the neighbourhood of 
which they are very abundant. They chiefly 
inhabit tropical seas, and are found near the 
shore. In China, their eggs are eaten, but 
their flesh is given to pigs. Savages make use 
of the homy style at the extremity of the body poKSf^g. 
for arrow-points and spear-heads. 

124. The family Siphonostoma are so named £rom their 
siphon-shaped mouth, which is fitted for suction. Their shell 
is very slender, and of a single piece. They are all parasites, 
and are known by the name oijishrlice. They are found upon 
perch, pike, and carp. They also occur occasionally upon the 
cod ; but they are never seen within the gill covers. 

126. The CiRRHOPODA {cirrus, a tendril, and miSsy a foot) are 
a family of Cmstacea, of such peculiar and dubious form that 
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til] lately tbey were dassed as moUusks. They are best known 
by the appellation of Barnacles. Entirely marine, they, in 
dieir mature state, attach themselves to rocks, pieces of floating' 
timber) or the bottoms of ships, and even to the backs of other 
animals, where they find a aiminntive prey. The remarkable 
feature of their external appearance, which has created such 
doubts respecting their proper place in the Animal Kingdom, 
is a many-valved shell, two or the pieces of which greatly 
resemble those of the common mussel. 

126. In the early stage of their existence, the Cirrhopods are 
free and locomotive, but at a certain period they choose their 
resting-place ; a shelly crustaceous covering is secreted, and 
they are fixed, either by their shell or by a flexible peduncle, 
immovable at the base. It is amusing to watch their opera- 
tions. This can easily be done by taking a piece of floating 
timber to which they are attached, and placing it in a vessel of 
water. They will soon be seen protruding their fringed feet, 
consisting of a testaceous tube, the aperture of which is more 
or less closed by two or four valves, which they use as arms, 
and ever and anou 
instantly withdrawing 
them into their shelly 
coverings as soon as 
they have captured 
their minute prey. 
This class is divided 
into two Orders — 
Barnacles (Lepadites), 
and Acorn-shells {Bo- 



127. The Lepadites 
comprise the Cirrho- 
pods which are elevat- 
ed upon a fleshy flex- 
ible contractile stem, 
attadied by its base to 
some sohd body, and 
supporting at its ex- 
tremity the principal 
parts of the animal, 
enclosed by a multi- 
valve shell or leather- 
like case. The species 
most widely spread 
in our seas is Lepas 
anatifera — literally, 




Group of Anatifera, attached to a ship's bottom. 

the goose-producing ; a name which 
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records one of the most remarkable delusions of the esrly 
observers of animated nature. It was fully believed in iktR 
sixteenth and seventeenth centuries, and set forth on many 
trustworthy testimonies, that a particular snecies of gpoose 
originated in these shell-iish, and this bira was on that 
account called the Bamaele Goose. The authors of this 
&ble must have been misled by some slight and accidental 
resemblances. 

128. Order Balanitbs, or AeomrsheUs, — In these the shell 
is attached to some soUd body. In other respects they differ 
little from the former order. The rocks, shells, and piers of all 
ouir coasts are in a manner covered with a species of the Lepas 
beUarms, Others plant themselves on the skin of whales, and 
penetrate into their lard. 



CLASS INSECT A. 

129. The Insect A, or Insects, are a class of such endless 
varietv of forms, that zoology would be a great branch of human 
knowledfi^ if it comprehended them alone. The insect may be 
described as an articulate ailimal, with a body of three parts— 
head, thorax, and abdomen— and three pair of legs ; having a 
peculiar breathing-apparatus of tubes distributed throueh the 
body ; and generally, but not in all instances, furnished with 
one or two pair of wings, by which it is enabled to spend a 
portion of its time in the air. It is also distinguished by imder- 
going metamorphoses, or changes of form, between its leaving 
the egg and attaining its adult condition. That is to say, it 
emerges &om the egg into the larva^ or caterpillar, with all 
the appearance of a simple worm ; in which condition it 
feeds voraciously and grows rapidly. It then passes into 
the pupa or chrysalis state, in which it is cased up in a cori- 
aceous or leather-like covering, like a mummy, and seems 
all but devoid of life. Findly, it emerges from this con- 
dition as the imago or perfect insect. There are, however, 
varieties in these conditions. The larvee of some insects, for 
example, reside in tubes which they construct for themselves 
(the caddiS'Worm)] some spin a thread from their bodies, 
and winding this into a kind of case or cocoon, spend their 
time therein till ready to come out as perfect insects (tiie 
siUb-worm). 

130. From the great variety of species in the Insecta, and 
the g^eat fecundity which belongs to most of them, they form 
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ti prominent and most important part of creation. ' To leap, to 
run, to walk, to bore into the ground or drive ffalleries through 
timber, to fly through the air, to gambol in the water, to dive 
and swim, are amongst the enoowments of insects. Some 
build structures more wonderful than the Pyramids, while 
others construct habitations with mathematical accuracy, and 
have streets and palaces bearing no shght analogy to those 
of human communities. Some gleam with phosphorescent 
radiance, or flutter about paintea in all the glories of the 
rainbow. They furnish us with silk, wax, honey, lac, 
cochineal, and gall-nuts. Some hold a most important pla(% 
in the pharmacopoeia, and most of them furnish food to 
the beasts of the earth and birds of the air, to the flsh and 
reptile tribes, and to some of the more powerful of their own 
class.' 

131. The larva ^ways consists of twelve ring-hke sections, 
exclusive of a head. "Diese twelve sections are still to be traced 
in the perfect insect, three of them being comprised in the 
thorax and the remainder in the abdomen. From each of the 
three sections of the thorax 
proceeds a pair of legs, and 
the second and third usually 
give origin to a pair of wings 

each. It is remarkable that -^«. .^rumsx^ /yrt. 

in the larva of the butterfly, ^ y#7«r^ ff t 

80 familiar to us as the cab- 
bage-worm, there is the ap- 
pearance of a pair of legs 
connected with each of the 
twelve sections ; but only 
the three which subsequently 
constitute the thorax have 
real legs, the rest being mere 
tubercles or prominences 
serving the same purpose. 
In the accompanying sketch 
of the parts of the perfect Segment* of insect. 

insect, tne three sections of the thorax (t 1 1) are represented 
apart, with the legs and wings attached to them. 

132. Insects in their perfect state are distingfuished beyond 
all other animals by their powers of locomotion, and the per- 
fection of their instinctive actions. Their senses appear to be 
acute. They have generally large eyes, formed by the union 
of a great number of small ones, presented in difierent direc- 
tions, so as to secure a great range of vision. Organs of hearing 
and smell are beheved to exist, though they have not been 
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satiB^torily made out. That there is a delicate sense of touch 

is not to be doubted, and from 

observations made on bees and 

ants, there is reason to believe 

that they communicate with 

each other by this sense. A 

prominent feature of the head 

of many insects is a pair of 

antenna — -jointed instruments 

of various forms — ^which are 

evidently used as exploratory 

or&rans ; of a similar character 

an^ similar use are two nair Varioo^iy formed Anteim*. 

of palpij or feelers, attachea to certain parts of the mouth. 

183. In one large group of insects, the mouth is furnished 
with an apparatus fitted for chewing and bruising the sub- 
stances on which the animals are intended to feed. In the 
other great division of the class, there is a piroboscis, or hoMS^ 
teUimiy for sucking up juices. The first kind of apparatus 
consists of six principal pieces, the chief 
being a pair of mandibles or cutting instru- 
ments, which work against each other, 
much like a pair of scissors, and sometimes 
end in hooks, more formidable, for the size 
of the animal, than the teeth of the tiger. 
Where, from the presence of a suckmg- 
instrument, the mandibles are not required 
for eating, they are used variousij^ as 
trowels, spades, pickaxes, saws, or knives, 
in the construction of habitations. Below 
the mandibles, there is a smaller pair of 
instruments of similar character, termed 
the viaccillcB ; and it is curious that, in the . 
sucking-insects, the proboscis is merely I 
composed of the maxillcB excessively 
drawn out, the same instrument being 
here adapted to a totally different purpose. 
The insect mouth is completed by a piece 
above, the labrum, and a piece below, the 
labium; making, as \ia& been said, six DiflDerent parts of the 
pieces in all. It is to the maxUUB and mouth of a beeUe.* 
the lalmm that the two pair ot palpi are attached, respectively 
called the maxillary and laMal palpi. 

* A, tipper side ; B, under side ; C, parts separated : a a, antenn® ; e e, eyes ; 
1 1, upper lip ; m m, mandibles ; m ar, maxllle ; mp, maxillary palpi ; 1 2, labtom ; 
Ip, labial palpi ; c 2, chin or mentum. 
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134. Order Coleoftera (xoXtos, a sheath, and irrs^oy, a 
wing) comprehends those insects in which the first pair of 
wings are crustaceous, and serve as defensive coverings to the 
true wings while at rest, but allow them their proper play when 
flying". In many instances, however, this is not a correct 
definition of the order, as some are without wings and sheath ; 
and in many others the latter only is present. The body is 
also covered with an integument of a similar nature. By 
means of this crustaceous covering to their wings, beetles are 
enabled to burrow in the soil, or bore the trunks of trees, 
without injuring their delicate organs of flight. A beetle, 
Swainson says, is an insect cased in armour of proof. Let us 
take a chafer, for instance, or one of those dors whose ' drowsy- 
hum ' breaks the stillness of a summer's eve, and examine it 
closely. With what admirable precision do all the parts of its 
armour join and flt into each other ! It will be almost impos- 
sible to insert the point of a pin between any of the joints, and 
yet the insect moves about without the sHghtest embarrassment. 
Not only is every joint, the most minute, either of the antennas 
or palpi, completely cased, but even the eyes are often defended 
in the same manner. They have the hardest covering of all 
insects— just as the armadillos among quadrupeds, or tortoises 
among reptiles. 

135. The Coleopterans are, of all the orders of insects, the 
most'numerous and the best known. In Britain, they compose 
nearly a third part of our entire insect population; and the 
singular forms and brilliant colours which many of them 
possess, arrest the attention even of persons comparatively indif- 
ferent to the wonders and beauties of nature. With respect to 
their colouring, an eloquent author says : ' Sometimes they 
resemble the clouds of heaven ; at others, the meandering course 
of the rivers of the earth, or the undulations of their waters ; 
many are veined like beautiful marbles ; others have the sem- 
blance of a robe of the finest net-work thrown over them : some 
she blazons with heraldic insignia, giving them to bear in fields 
sable, azure, vert, gules, argent or or, fesses, bars, bends, crosses, 
crescents, stars, and even animals.' 

136. Beetles undergo a complete metamorphosis. The larva 
envelops itself in silk, makes a covering of leaves, or burrows in 
the earth, where it undergoes its change into an inactive pupa, 
and in due course it assumes its last and perfect form. This 
LinnsBus termed imago, because, having laid aside its mask, and 
cast off its swaddling-bands, no longer disguised or confined, 
or in any respect imperfect, it is now a true representation or 
image of its species. 

137. The primary division of beetles is founded upon the 

J} 
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number of jointo in the divifiions of their feet, or tarsi, as they 
are called ; some having five, aome four, and some three, while 
others have them differently parted. 




Rose-beetle, in its different shapes. 

138. Section Pentainera contains the following" families :— 

139. 1. Camivora. — This family of Beetles has been 
placed by entomologists at the head of the Order Coleoptera, 




Tiger-beetle, 
on account of a certain perfection and development of structure, 
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by which they are fitted for a mode of life pre-eminently 
carnivorous. All the organs of mastication, prehension, and 
locomotion, are of the most efficient kind. Of these the most 
conspicuous are the mandibles which project from the head, 
and are armed with strong and powerml teeth. Like the 
camivora of the mammals, these insects are remarkable for 
the beauty of their colours, from which they have derived 
the name of Tiger Beetles, They prey indiscriminately on 
other insects, and there Are few that can resist their attack. 
Even their larvae are predatory. In this stage they dig 
cyHndrical holes for themselves m the earth, nearly vertical. 
''JHiis they accomphsh with their feet and jaws; at intervals 
carrying up the earth they detach on the concave part of 
their head, and throwing it off by a jerk. In these holes 
they He in ambush, ready to seize such unwary insects as 
come within their reach. * As the excavation is nearly 
perpendicular at its mouth, they would have difficulty in 
retaining their position were it not for their dorsal spines, by 
which they suspend themselves to the side of their dweUing.' 
The flat plate of their head exactly stops the mouth of the hole, 
and forms an even surface with the surrounding soil. When 
they are about to undergo the change to the pupa state, 
they seal up the entrance of their dwelling, and retire to its 
imiermost recess. 

140. The Common Beetle (Cicindela oampestris) is half 
an inch in length, of an obscure 
green above, and each elytron, or 
wing-covering, has live small whiten 
dots. These beetles are usually 
found in sandy fields, or in heaths 
exposed to the sun. Another beetle 
of this family is the Carabus da- 
thratusy remarkable for its brilliant 
colours. 

141. Family Dytisdda {^vrns, a 
diver). — The beetles of this family, 
are aquatic in their habits. They 
have the feet fringed with long stiff 
hairs, which present a broad surface 
to the water, otherwise there is little 
difference in their structure from the 
former family. Their respiratory Carabus ciathratus. 
apparatus being the same as that 

of other insects, they are obliged to repair from time to 
time to the surface of the water in order to breathe. The 
larvae suspend themselves at the top of the pool by means 
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of two appendages at the sides of the tail ; but when the 
period of tneir transformation arrives, they betake themselves 




DytiflcnB Marginalis— Lanra and Imago. 

to the land, and burrow in damp situations in the adjacent 
banks. 

142. Brackelytra are so called from having short crusta- 
ceous wing-coverings. Their body is narrow and elongated, 
and bears some resemblance to the earwig. This familv con- 
sists of only one genus— Stapkylinus. One of the lai^est 
species of this genus is frequently seen running about garden- 
walks. They are easily known by the suppleness of their 
hinder extremities. When alarmed, or in repelling the attack 
of an assailant, they bend the abdomen forward over the 
back. 

143. Serricomes (serra, a saw, and comu, a horn). — ^This 
family comprehends such as have serrated or saw-shaped 
antennae, and the elytra completely covering the body. The 
wire-worm, so well known in this country, is the larva of the 
Elator dbscurus. The damage it occasions by devouring the 
roots of com is sometimes of vast extent, and attended by 
most disastrous consequences. 

144. Another interesting genus is the Lampyris or glow- 
worm, so remarkable for tne brilliant light which it emits at 
night. The body of this beetle is soft, and the light resides in 
the two or three last sections of the abdomen. In the south of 

. England, in the summer months, they are found at the sides 
of roads, in hedges, and among grass. The female especially 
possesses the luminous property. They are often employed 
by the inhabitants of those countries where they prevail, as a 
substitute for artificial lights. *The Indians are said to 
have formerly used them in their hunting and fishing 
expeditions; and when travelling in the night, they were 
accustomed to fasten them to their feet and hands.' Southev 
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refers to them in his Madoc, as furnishing' the lamp by which 




Glowworm. 

Coatel rescued the British hero from the hands of the Mexican 
priests : 

* She beckoned, and descended, and drew out 
From underneath her vest a cage, or net 
It rather might be called, so fine the twigs 
Which knit it, where, confined, two fireflies gave 
Their lustre. By that light did Madoc first 
Behold the features of his lovely guide.* 

145. The Death-watch {AnnoUuin pertinax) derives its 
specific name from the pertinacity with which it feigns death, 
* preferring to be roastea by a slow fire rather than shew the 
least sign of life.' In the larva state, it employs itself in per- 
forating furniture and books, which, when they have suffered 
much in this way, are said to be worm-eaten. The noise which 
the little animal makes with its jaws in this work, resembles 
the ticking of a watch, and is heard whenever an unusual 
silence prevails. As this is usually the case in a sick-chamber, 
the noise is apt to be heard before any one dies, and, by a 
natural process of the ignorant mind, is held to be a warning 
of death. Hence the name of death-watch, 

146. The family Clavicornes are characterised hy having the 
extremities of the antennae thick, and often terminated oy a 
perforated or solid mass. They have only two pair of palpi — 
one of them affixed to the maxillae, the other to the under-lip. 
The elytra completely cover the upper side of the abdomen or 
its greater portion. They are partly terrestrial and partly 
aquatic. The most remarkable genus of this family are the 
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Burying-b^tles (Neerophorvs)^ so called from their habit of 
burymg small quadrupeds, such as mice and moles. When 
they find a carcass, they creep beneath it, and dig away the 
earth till the hole is sufficiently deep to receive it. After it is 
intombed, ^ey deposit their eggs m the carcass, upon which 
the young feed during their larva state. 

147. Tflie family of Palpicomes possess, Hke the last family, 
long antennse, terminated in a club, which is commonly leg- 
like. The body is generally ovoid. Their feet are auited 
for swimming. The genus Hydrophilus comprises the largest 
species in the tribe. H. Piceus is an inch and a half long, oval, 
of a black-brown colour. It is common in Britain, frequenting 
ponds and ditches. It swims and flies well, but walks badly. 
The femdes construct cocoons of silk; the outer surface is 
coated with a gummy matter, which renders it impervious to 
the water on which they float. 

148. The family of' Lamellicomes are so called from the 
antennae terminatmg in a club or large knob, composed of 
laminae or thin plates, arranged like the leaves of a book, 
which they can open or shut at pleasure. They feed entirely 
upon vegetable matter, either in a green or decomposed state. 
Among them we find great diversity of form, size, and colour. 
The Cetania aurata, or Common Rose-beetle, may be taken 
as the type of the whole. A glance at this beautiful, though 
common insect, will convey a better idea of the general 
shape of the lamelhcom beetles than the most laboured 
description. Their food consists of manure and the roots of 
vegetables. See page 50. 

149. The sacred Egyptian Beetle 
(Ateuehus sacer) was one of the 
creeping things to which that re- 
markable people paid divine honours. 

Jt was consecrated to the sun, and 
was therefore regarded as the emblem 
of fertiHtv. 

150. Some of the best known 
of our native Coleoptera belong to j 
this family — as the Stag-beetle and ' 
Cockchafer. The Stag-beetle (Lit' 
eamts eervtis) is a very large insect, 
the male measuring two inches in 
length. It is found in the southern 
counties of England. It pierces the Ateuehus Sacer. 

bark of trees, and Uves on tibe sap. The Cockchafer (Melolantha 
wlgaris) abounds in England, but is rare in Scotland. 
In its larva state it consumes the roots of grass, and other 
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herbaceous plants. The perfect insect is equally destructive 
to the leaves of our forests and woods. 




Cockchafer. 



151. A most remarkably formed species is the Dynastes 
Hercules, a native of Brazil, which attains the length of ^ye 
inches, and of which the male possesses an enormous honi 
projecting from the head, which is opposed by a corresponding 
protuberance from the thorax. 




Dynastes Hercules. 

162. Having described the habits of a few of the beetles, 
we shall give little more than the classification of the 
remainder. 

153. Section Heteromera, — The name signifies that the 
leg^ have a different structure from one another : while there 
are five articulations in the first four tarsi, there are only four 
in the hindmost pair. They are terrestrial in their habits, and 
chiefly dwell in dark places, such as cellars, stables, and the 
like. Their food consists of vegetable substances. This section 
comprises four groups. 
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154. Melasoma, as their name implies, are for the most 
part black, or of an ashy colour, and 
unvaried. They are distinguished also 
by hard wing-coverings, wings gene- 
rally wanting, claws simple, and 
maxillae with a hook. They hve for 
the most part in the ground beneath 
stones, or m the sand, and in low and 
dark parts of buildings. They are 
very tenacious of life. The Blaps 
mortisaga is a well-known example, 
being often found in dark and dirty 
places about houses. 

165. Another, Tenebrio molitoTy is Biaps Mortiaaga. 
very common in England, being found, especially in the 
evening, in bakehouses and corn-mills. Its larvae, called 
the meal-worm, is long, scaly, and smooth. 

156. Taancomes (taams, a yew-tree, and cofTtu, a horn) 
includes those coleopterous insects in which the antennae 
gradually augment in size as they extend from the head, or 
terminate in an enlargement. Their claws are simple, and 
maxillae without a hook. They are generally foimd in the 
fungi which grow on trees, or beneath the bark. Examples — 
DiaperidcB and Copyphidce. 

157. Stenelvtra (ffrim, narrow, and fxvr^tfv, a sheath) are so 
called from the wing-coverings bein^ narrow at the posterior 
part of the body. Examples — Heloptda and Cistelidee. 

158. Trachelides {r^ixny-at, a neck). — ^The insects of this 
section have the head supported on a kind of pedicle or neck. 
Examples — Melde, Mordellattoria, and Lagria, The Blister 
Beetles (MeloS vesicatorius) are more plentiful in Spain 
than in any other coimtry of Europe, and are well known 
by the name of Spanish Flies. They are collected for com- 
mercial purposes, chiefly in the month of June. They are 
shaken nrom the branches of trees and shrubs which they 
frequent, such as the ash and lilac, and received in sheets 
spread upon the. ground. They are then killed by being held 
in hair-sieves over the fumes of vinegar, and afterwards dried 
either by exposure to the sun, or by being placed on hurdles 
covered with cloth or paper in a well-ventilated apartment. 

159. Section Tetrmnera contains such beetles as have four 
joints in each foot. They all feed upon vegetable substances. 
The perfect insect is found upon the flowers or leaves of 
plants, while many of the larvae occupy the interior of fruits 
or seeds, where, they have been deposited by the mother, and 
furnished with a house of defence and food for their support. 
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This section is divided into seven families, the chief of which 
is that of the CurculionidcB^ or Weevils. These are easily 
distinguished from other beetles, by the prolongation of the 
anterior part of the head into a kind of muzzle. They include 
some of the most dangerous enemies to our vegetable stores. 
Another family, Xylopkagi^ have their name from the habits 
of their larvse as destroyers of wood. A third, the Longv- 
comes, are remarkable in the same way ; of this family an 
English species, Callichroma jnoschata, is beautifully coloured, 
and exhales an a^eeable musky odour. 

160. Section Trimeray or the Beetles which have only 
three joints. — This division is of comparatively limited extent. 
To it belong FungicolcB {fungus^ a mushroom, and colo, I 
inhabit); found on mushrooms. A pretty Httle species of 
this family found in England is the Coccmella vigintiduo- 
punctata^ so called from its having eleven white spots on 
each wing-covering. The Aphidiphagi prey upon aphides, or 
plant^lice. 

161. Order Orthoptbra have the wings, when at rest, 
disposed in straight longitudinal folds : hence the name. The 
wing-coverings are called tegmina. These consist of a stiff 
substance resembUns' parchment, and serve the purpose not 
only of protecting the inferior wings, but also of assisting in 
flight. The Orthopterous insects are terrestrial in all the stipes 
of their existence. Some are carnivorous, or omnivorous ; but 
the greater number feed on living plants. Their mandibles are 
large, powerful, and efficient. 

162. This Order consists of two sections. The first of these, 
Cursoriay have the hind-legs entirely fitted for running, and 
are divided into four famihes. 

163. Family Forficulidce (Earwigs) ' are furnished with 
ample and curious wings, the principal nervures of which are 
so many radii diverging from a common point near the ante- 
rior margin. Between these are others, which, proceeding 
from the opposite margin, terminate in the middle of the wings. 
These organs, when at rest, are more than once folded, both 
transversely and longitudinally.' Earwigs are verv common 
in damp situations, where they frequently assembfe in large 
troops under stones, or the bark of trees. They are obnoxious 
to gardeners, on account of the injuries they commit upon fruits 
and flowers. The dahlia, in particular, is often disfigured by 
tiieir attacks. It is a vulgar and absurd notion that they creep 
into the ears of sleeping persons. 

164. Family JBlattiaa (Cockroaches) are nocturnal insects, 
certain species of which infest kitchens, bakehouses, and 
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corn-millB, while others are found in the fields. Most of them 
are of a uniform hrown colour ; their wing-covers are generaUy 
as long: as the abdomen, and their wings are folded only longi- 
tudinally. One of the species, Blatta OrientaUs, so calfed 
because it is supposed to have been originally brought from 
the East, is about an inch in length, and is well known for its 
destructive propensities. It attacks not only eatables, but 
gnaws woollen and silk materials, and even shoes. 

165. Family Manttda are characterised by a narrow body, 
and their legs are unequal ; the anterior pair, which are serrated, 
being longer than the others. They are all carnivorous in their 
habits, as mi^ht be inferred from their lar^e mandibles ; and 
are so pugnacious, that in China the children Keep them in small 
cages, and amuse themselves by putting two together, when 
they immediately fight like game-cocks. Roesel, who kept 
some of these insects, observes, that in their mutual conflicts, 
their manoeuvres ver^ much resemble those of hussars fighting 
with sabres. Sometimes one cleaves the other througn at a 
single stroke of its leg, or severs the head from the body. One 
species, the Mantis religiosa, is regarded by the inhabitants of 
tne countries it inhabits with superstitious reverence, on aooount 
of its attitude, recalling the appearance of a man engaged in 
prayer. This is, however, the position in which the creature 
lies in wait for its prey. They are chiefly confined to the 
tropical and warm regions of the globe. 




Mantis ReUgioea. 



166. Family Pkasmidof (or Spectre Tribe).— This femily i« 
distinguished from the Mantidse by having all the legs of equal 
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dimensions, or nearly so. Their mandibles are, however, adapted 
for gnawing. They Hve exclusively on vegetables. This fomily 
is rarely found beyond the tropics. Some of the species surpass 
all other insects in feng^ . P. Gigas is said to measure nine inches 
from one extremity to the other. Another species is remarkable 
for the similarity its wing-coverings bear to a laurel-leaf. 

167. Section Saltatoria consists of three families. 

168. Family AchetidcB (the Cricket Family) are a very noisy 
race. The chirping of the House-cricket, Gryllus domesticus, 
is heard, under favourable circumstances, at a distance of more 
than a hundred yards. The noise is produced by the friction 
of the cases of the elytra against each other ; and though harsh, 
gives hfe to solitude, and conveys to the mind the idea of a 
perfectly happy being ; hence the expression, * as merry as a 
cricket.' It is found chiefly in bakehouses, and feeds on insects. 
The Field-cricket and Mole-cricket also belong to this family. 

169. Family of GryllidcB (Grasshoppers) are distinguished 
by very long antennee, always as long as their body, and fre- 
quently even of greater length. The head is perpendicular, or 
slightly incurved. They are all herbivorous. Few of them 
inhabit this country ; and such as we possess are of small size, 
compared, with those of foreign lanas. These are the little 
chirpers which we hear in heaths and sunny banks. They 
begin their song long before sunrise : in the heat of the day- 
it is intermitted, and resumed in the evening. 

170. Family of Locustidcc (Locusts).— Their antennae seldom 




Locust 



exceed half the len^ of the body. They have coloured 
elytra, and large wings, disposed when at rest in straight 
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fan-like folds. They fly by starts, but frequently rise to a great 
height. ^ Certain species unite in vast numbers and emig^te, 
resembling a dense cloud in their passage through the air. 
Wherever they alight, all signs of vegetation disappear, and 
cultivated grounds are left a desert.' The second chapter of 
Joel gives a powerful description of the devastation committed 
by these destructive insects: 'The land is as the garden of 
£den before them, and behind diem a desolate mldemess; 
yea, and nothing shall escape them.' In some places they are 
used as food ; but they form a poor substitute for the provisions 
they have destroyed. 

171. Order Neuroptera ^Nerve- winged Insects) are 
characterised by four naked memoranous wings, reticulated or 
interlaced with a delicate net-work, and fully fitted for flight. In 
general, the wings are of an equal length, though in some flEunilies 
the posterior pair are smaller than the others, and in a few cases 
they are entirely wanting. Some of the Nerve-winged Insects 
pass through a semi-metamorphosis merely, the rest undergo a 
complete transformation. The majority of mem are carnivorous 
in the larva state, as well as when they are perfect insects. 

172. The family of LibellulidcB (Dragon-flies) are distinguished 




Dragon-fly. 

by the slender form of their body, and beautiful and varied 
colouring: Their winffs are large, and generally extended 
horizontally, and at right angles to their body during repose. 
In velocity and protracted duration of flight they excel all 
other insects, and they can dart backwards or sidewise with 
equal ease. In the two first stages of their existence, Dragon- 
flies Uve entirely in the water ; and when they become wii^ged 



INSBCTA. 



61 



insects, they haunt the precincts of that element on all 
occasions. At the time of oviposition, the female places herself 
upon a plant close to the "fedge of the water, into which she 
thrusts the extremity of her body and deposits her eggs. 

173. Family EphemeridcB (i^' = i**/, upon, and V«e«> a day.)? 
Day-flies, are so called from the short duration of their hfe in 




Ephemera Vulgatar— Larva, Pupa, and Imago. 

the perfect state, which is frequently limited to twenty-four 
hours; though, as larvse, their existence extends throughout 
two or three years. They carry their wings always elevated 
perpendicularly. They are seen in summer and autumn 
sporting in every variety of evolution over ponds and brooks. 
The May-flies {Ephemeres alMpennes) are the largest of the 
British species, both in the larva state and as perj^ct insects. 
They are a fevourite food of the fresh-water fishes, and on 
this account form excellent bait for anglers. 




1. and 2. Perfect Termites ; S. Soldier ; 4. Worker. 

174. Family Termitida, White Ants (termesj the branch of 
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a tree), are so called 
branches. They are 
in all their stages; 
labour of completing 
and decomposing org 
of the order that exl 
munities, consisting 



because some of them affix their nests to 
terrestrial, and carnivorous or onmivorous 
and perform a considerable share in the 
the comminution and destruction of dead 
anised matter. They are the only insects 
libit social habits. They form lai^ com- 
of males and females, possessing* wings ; 




Queen in the winged state, and when iilled with eggs. 

and neuters, which are wingless, and act the part of soldiers. 
The larvae are familiar to us as the portion of the communit^^ 
engaged in work. Some species excavate and occupy the trunks 
of trees ; they also infest dwelling-houses, where they comniit 
great damage, by excavating in a similar manner the beams, 
rafters, and furniture. It is asserted that the superb residence 
of the governor-general at Calcutta, which cost the East 
India Company such an immense sum, is now rapidly going 
to decay, in consequence of the attacks of these insects. 
Other species construct nests on the ground, of a conical form, 
of hard mortar. These are sometimes elevated to a height of 
eight and ten feet; and where there are numbers of such 
pyramids, they appear at a distance Uke a small village. 

176. When arrived at their perfect state, the Termites quit 
their habitation, and fly abroad during the evening and night, 
but lose their wings before morning, and falling to the ground, 
numbers of them become the prey of birds and lizards. The 
workers collect as many of the females as possible, and enclose 
them in large cells^ in order to the establishment of fresh 
colonies. Although probably all are of tropical origin, a few 
species have located themselves in the south of Europe. 

176. Family MyrmelionuUB (Ant-hons). — The destruction 
which their larvse make amongst ants has gained for them 



INSBCTA. 



their £Eunily name. The economy of these insects in their laiTa 
state is very interesting. They inhabit dry sandy situations, 
where they form a funnel-shaped hollow, the top of which h 
sometimes a foot in diameter, the sides being formed of such 




Ant-lion. 

loose sand, that any insect approaching the edge inevitably 
shdes down. The ant-lion, having stationed itself at the bottom 
of the hole with the jaws only exposed, is ready to seize its 
prey, which, when obtained, it sucks completely dry. Having 
thus exhausted its juices, the husk is placed upon its head and 
legs, and a sudden jerk casts it beyond the outer circle of the 
pitfall. When the ant-hon attains its perfect state, it loses its 
carnivorous propensities, and revels upon the nectar of flowers. 
It rarely flies during the day, but chiefly towards the evening. 
The common European species, in its perfect state, is about an 
inch in length. Its wing« are transparent, black, and dotted 
with white. 

177. Order Hymenoptera, or Membrane-winged Insects, 
resemble the Neuroptera, but cannot well be mistaken for them. 
The anterior and hinder wings, the former of which exceeds 
the others in size, are in flight hooked together, so as to pro- 
duce one continuous margin. These organs exhibit fewer 
nerves than in the former order. Though considered as man- 
dibulate insects, the Hymenoptera have the maxillse modified 
in such a way as to enable liiem to live in a great degree by 
suction. A more distinguishing characteristic is perhaps the 
appendage at the tail, either in the form of a sting or ovipositor. 
They are distributed over the whole world ; and some of them, 
by their production of wax and honey, are exceedingly service- 
able to man. When we add, that the order comprises Bees, 
Ants, Gall-flies, Wasps, and Ichneumons, it will be apparent 
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that the Hymenoptera possess instinct in a higher degree than 
any other tind of insect. 

178. This order has been divided into the following families : 

179. Family TenthredinidcB (Saw-flies). — The female insects 
of this family are furnished with an ovipositor — an instrument 
placed at the extremity of the abdomen, combining the pro- 
perties of a saw and a file. By its means, the insect makes a 
succession of small holes in the branches or other parts of trees, 
in each of which an eprg is deposited, accompanied with a drop 
of frothy liquid, which closes up the hole. Sometimes, how- 
ever, the ova are attached to leaves. An instance of the former 
mode of oviposition is observed in the Rose Saw-fly; while a 
familiar example of the latter is found in the species which 
infest goosebeny and currant bushes. The larvse of this family 
bear a strong resemblance to the caterpillars of butterflies an^ 
moths, but are easily distinguished by the number of their 
feet, being from ten to sixteen. 

180. Family Ichneumonidcs (Ichneumons) have obtained 
their name from the Ichneumon quadruped which destroys 
the e^gs of the crocodile while they are hatching in the sand, 
and thus Umits the increase of that formidable reptile. In a 
similar manner, the Ichneumonidse are useful in diminishing 
the numbers of destructive insects. This family is so numerous, 
that scarcely an insect exists which in its larva state is not 
exposed to the attacks of one or other of the species. Inserting: 
their stings into the larvse of other insects, they there deposit 
their eggs, where the young, when hatched, find a sufficiency 
of food. The grub ultimately falls a victim to its ravages; 
but this event seldom takes place till the young Ichneumons 
have attained their full growth ; and, what is very remarkable, 
they carefully avoid injuring tiie vital parts of the larva on 
which they prey. 

181. Family Cynipsidw (Gall-flies). — These insects deposit 
their ova in living trees, and the irritation excited by their 
presence gives rise to the formation of excrescences, called 
galls, such as those so frequently observed on the leaves of- the 
oak-tree. While some of these tumours resemble seed-vessels, 
others are of a globular form, a bright red colour, and smooth, 
fleshy consistence, resembling beautiful fruit. Their situation 
on the plant is also diversified — some being found on the leaf 
itself, others on the footstalks only; some on the roots, and 
others on the buds. *■ Some of them cause the branches upon 
which they grow to shoot out in such singular forms, that the 
plants producing them were esteemed by the old botanists as 
oistinct species.' The larvse feed on the interior of their 
habi^tations, where they generally remain five or six months. 
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Some undergo their metamorphoses within the galls, while 
others depart, in order to descend into the earth. The small 




Fimpla Manifestor engaged in oviposition. 

round holes, observed in the sides of these excrescences, shew 
that the insects have made their escape. Galls form an article 
of commerce ; they are imported from the Levant, and used 
in the manufacture of writing-ink and black dyes. 

182. Family FormicicUg (Ants), so celebrated for their 
industry, live in societies, often of great extent. In this and 
some other hymenopterous families, there is a curious and 
pecuUar sexual arrangement — one large portion of each society 
being unfitted for reproduction (neuters), and designed only to 
act as nurses of the young, the production of which is the iuty 
of a limited number of true females. This duty of providing 
food for, or nursing the young, is what has^ven ants and 
bees their great reputation for industry. Tlie males and 
females are found only 
temporarily in the ant's 
nest, from which they 
make their escape as soon 
as they have gained their 
wings. The males soon 
die. The females pull off 
their own wings with 
their feet, and become the 
founders of new and dis- 
tinct colonies. The nature 
and form of the nest vary according to the instinct of the 




FormicidcB— 1. Female; 2. Male; 
8. Neuter, or Worker, 
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different species. They are most generally establiahed in the 
ground, the nest<s being entirely hidden, or fornung conical 
mounds; some inhabit the trunks of old trees, which they 
pierce in every direction. 

183. The neuters feed the young grubs, and move them on 
fine days to the outer surface of the nest, in order to ^ve them 
heat, removing them back at the approach of night or bad 
weather. They defend them from enemies, and take the 
greatest care of them and of the pupae. The neuters pass the 
winter in their nests in slumber, with more or less pertinacity, 
accordii^ to the severity or mildness of the season. 

184. The food of the ants consists chiefly of aphides or 
plant-lice. None of the European species hoard ^rsan for the 
winter, but they display a sagacity no less wonderful in forming 
a provision for themselves. * Many of them,' says Huber, 
' collect the eg^ of aphides, deposit them in their own nest, and 
guard them with the greatest care till hatched ; and then, ai 
we pasture milch kine, they continue to keep an eye over them, 
for the delicious nutriment they afford.' There is, however, a 
species in India which hoards up the seeds of grass, and to it 
tne lesson of Solomon may have referred : ' Go to the ant, thou 
slug|gard ; consider her ways, and be wise : which having no 
guicte, overseer, or ruler, provideth her meat in the summer, 
and gathereth her food in the harvest.' — Prov, vi. 6, 7, 8. 
Some ants are gifted with double means of annoyance, as 
they can sting as well as bite. Our indigenous species may be 
regarded as comparatively harmless. 

186. The Vespidce (Wasps) generally form large societies, 
composed of males, females, and neuters. A colony is com- 
menced in the spring by a single female, which has lain 
dormant and survived the severity of winter. She lays eggs, 
which soon produce neuters or labourers. Assisted by a 
numerous army of these coadjutors, she proceeds to enlarge the 
nest, by detaching particles of old wood or bark, and moisten- 
ing and reducing tnem into pulp. This, when dried, forms a 
paper-like substance, suitable tor the purpose of building. The 
neuters, under the guidance of the parent-wasp, tena subse- 
quent broods till the beginning of autumn. The younp;' malee^ 
and females then appear abroad. The number of females in a 
wasp's nest generally amounts to several hundreds. Of these 
ver3r few survive the winter ; such as are so fortunate, remain 
torpid till the vernal sun recalls them to life and action. And 
they again, in their turn, lay the foundations of new colonies. 
The males take no part in building the nests or in tending the 
young, but are the scavengers ot the community, sweeping 
the passages and streets. It is their duty also to remove the 
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dead bodies. To accomplish this work, two generally unite 
their strength ; but if a partner is not at hand, the wasp so 
employed divides the dead body into parts, and thus effects his 
purpose. With the exception of a few of the females, the 
whole community perishes on the approach of winter. 

186. Family Apidtg for Bees) compose a large group, which 
are well known from the universal reputation of the typical 
g-enus Apis, of which the domestic bee is a species. Living 
m detached communities, under the apparent rule of an 
individual, the domestic bees furnish us with an emblem of 
monarchical government, whilst their steady industry in stor- 
ing up provision for the contingencies of a barren period, has 
been the theme of sages and moralists, as an example for the 
indolent of their own species. The average number of each 
community has been computed at about 16,000. One only of 
each hive is a true female, distinguished by her size, and 
denominated the queen. About 600 are males, usually called 




1. Queen ; 2. Drone ; 3. Neater Bee. 

drones ; and the remainder, consisting of upwards of 16,000, 
are neuters, destined to labour. The queen, in the larva state, 
is furnished with a cell of royal dimensions, of a cylindrical 
form, and she is supplied by her nurses with food of the most 
nutritious and delicate kind, called by bee-farmers royal jelly, 
extracted from flowery iuices. When arrived at full growth, 
she spins within her cell a silken shroud ; therein she changes 
to a nymph or pupa, and in due time comes forth in all the 
dignity oi majestic size and splendid colouring. The labouring- 
bees find themselves, when emerging from the e^^, inhabitants 
of six-sided cells, so proportioned as to limit their growth, and 
prevent their full development ; they are supported on the 
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simple fare of bee-bread — a Bubatance composed of pollen and 
honej. The males or drones exist only between April and 
August, when they are destroyed by the workers as nselesa. 

187. The wax of which the bees construct the cells required 
for the storing of their honey and other purposes, is secreted 
by them in httle scales, in which state it works out £roitt 
between the segments of the abdomen. These are taken up 
and kneaded by the jaws, and apphed in the proper place. 
The cells are built in a hexagonal, or six-sided form, b&jas 
that which gives the nearest approach to the circular, wiu 
the least expenditure of material, and at the same time the 
greatest strength. The bottom of each cell on one side abats 
against three on the other, and is supported by the divisions 
between them. It is formed of three plates meeting' at an 
angle, and this angle has been ascertained by a very intricate 
calculation, to be precisely that which enables the greatest 
strength to be obtained with the least material ; the instinct of 
an insect thus coming to the very same result as the highest 
human intelligence. Some of the cells thus formed are em- 
ployed as store-rooms for honey and pollen, and in others 
the eggs are laid. The eggs from which perfect females or 
queens are to be produced, are laid in cells much larger than 
the rest, and of different form ; but if, from any cause, these 
should not afford a sufficient number, the bees have the power 
of rearing a female or queen from a neuter grub, by feeung it 
with an Sdment more stimulating than the pollen. The drones 
are killed at the end of summer, but the queen and great part 
of the workers remain; and when, in the summer, tney 
increase so much as to over-people the hive, colonies are sent 
forth with young queens, in search of another habitation. 

188. One of t£e most marked features of the wasps and bees, 
IS the possession of a sting, situated where the ovipositor is 
placed in other hymenopterous insects. With the use of this 
instrument, the bee or wasp can penetrate our skin, and intro- 
duce a poisonous fluid capable of inflicting very considerable 
pain. 

189. The remaining orders of insects are Haustellate — that 
is, possessed of a mouth formed for suction. 

190. Order Homoptera have the fore-wings of the same 
consistence throughout, often somewhat parchmenty, and, when 
folded, they incHne at an angle hke the roof of a house. All 
the animals of this order feed on vegetable juices, for obtaining 
which their tongue is elongated and channeled Uke a gutter, 
and surrounded by delicate lance-like organs for piercing the 
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tissue of plants. The females of some species are furnished 
with an ovipositor, provided with several toothed saws, by 
means of which they make incisions into the leaves and stems 
of plants, and thus introduce their eggs into a place suitable 
for brinmng out the larvcB. 

191. Family CicadidcB have their type in the well-known 
Cicada, so much celebrated by the poets tor its JSne song. Most 
of the species are confined to warm climates, and only a small 
one exists in England. The shrill chirp of the cicada is alluded 
to by many poets. One bard entreats the shepherds, ' To spare 
that nightingale of the nymphs.' Anacreon calls it * Sweet 
prophet of the summer ; ' and Virgil alludes to it when he says : 
' Et cantu queruleB rumpent arbusta cicadee.' Byron describes 
them as ' The shrill cicadee, people of the pine.' No author 
has given a better idea of the singing of a cicada than old 
Marcgrave, who says its tune begins with gir, guir, and 
continues with cis, cm, m. The ammal produces its sound by 
a peculiar apparatus situated beneath the abdomen. Among 
the Cicadidee ai'e found the largest of the homopterous insects, 
some species measuring seven inches across the wing^. 

192. Family Aphiaes (Plant-lice) inhabit trees or plants, 
to which, notwithstanding their generally small size, they prove 
highly destructive. They are frequently seen on rose-ouds, 
and on the honeysuckle, presenting: a ^een mass of moving 
life ; and the sweet honey-dew which is found on the leaves 
of these plants, and various other trees, is a substance extracted 
by these Httle insects from the sap, and afterwards ejected 
in a state of the greatest purity. The astonishing fecundity of 
the Aphides has no parallel in the animal creation ; and were 
it not that these immense multitudes are called into being 
to furnish food for other races, they would be sufficient to 
extirpate vegetation from the surface of the earth. 

193. Family Cocddce (Bligjht Insects). — The males have 
only two wings, which lie horizontally on the body, one over 
the other. The females are without wings. The cochineal 
insect {Coccus cacti), a species of this family, is esteemed for 
the splendid colour it furnishes. It was first imported into 
this* country from Mexico, about the middle of the sixteenth 
century. The animals are scraped from the cactus plants, 
which they inhabit, into bags, killed by boiling-water, ana dried 
in the sun. Though the Spaniards, on their arrival in Mexico 
in 1618, found cochineal dye employed by the natives, yet its 
true nature was not ascertained for nearly two centuries after- 
wards. Acosta, indeed, as early as 1530, stated it to be an insect ; 
but Europeans generally, misled by its external appearance — 
resembling that of a reddish shrivelled grain— beheved it to 
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be the seed of a plant. ITie quantity annually exported from 
Mexico hafi been said by Humboldt to realise half a million 
sterling. It takes 70,000 insects to make a pound of cochineal. 
Another species, which belongs to the East Indies, produces 
g[umlac, a substance made use of in the manufiEu^ure of beads, 
rings, and other ornaments ; mixed with sand, it ibrms grind- 
stones. In this country it is chiefly employed in the com- 
position of Tarnishes, sealing-wax, and japanned or lacquered 
ware. A species in China is used for the manufacture of 
wax-tapers. 

104. Family FuUforidm are distinguished by a curioi» 
prolongation of the forehead, which sometimes equals the rest 
of the body in size. In it is said to reside the luminoctitj 
which has given rise to the family name — ^a property, 
however, which has been doubted by many naturali^. 'Tht 




Fulgora Latenuuria. 

species are all Testable feeders, and greatly destructive, 
^me species in Chma make a certain compensation for thi:) 
by proaucing a secretion, from which a nne white wax is 
manufactured. 

195. Family Cereqpida are insects of small size, remarkable 
for the grotesqueness of the forms which many of them assume, 




Boddium Cruciatum.— Bocidium Globnlare. 

of which an example is here given in two Brazilian species. 
Some species inhabit this country, the larva and pupa being 
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remarkable for causing that exspumation on plants which 
children call cuckoo-spit or gowk-spittle. 

196. Order Hbteroptera are the co-relatives of the 
Homoptera, being distinguished from them by having tie 
fore-wmgs of diverse consistence, coriaceous at the base, and 
membraneous towards the point. They are chiefly supported 
hj vegetable juices ; but some are remarkable for preying on the 
juices of the larger animals. The majority are confined to 
tropical climates, and the species which inhabit these ree^ions 
are mostly; ornamented with a ^eat variety of beautiful cdours 
and markings. In some species the wings are undeveloped, 
or the upper pair is wanting. 

197. Family CimiciikD (Bugs) are unhappily famihar to us, 
by the intrusion of a well-known species into our bed-chambers. 
It is believed that this disgusting insect was brought first to 
Europe early in the sixteenth century, by the return of the 
first voyagers from America. It has derived its name — Celtic 
for a hobgoblin — from its nocturnal and stealthy habits. The 
bite is generally attended by a poisonous effect, and there is 
a particular species said to be able to communicate a shght 
electric shock. 

198. The Water-higSj or Boat-flies, haunt the surface of still 
waters, moving rapidly along on their backs by means of their 
oar-Uke hind-legs, and using the front pair, which resemble 
a pair of hooks, in seizing small aquatic insects. They are 
furnished with wings, which they use in transporting themselves 
to new fields of depredation. 

199. The NepidcB (Water-scorpions) are fierce insects which 
lurk in the mua or weeds of ponds and streamlets, Hving solely 
upon insects. They seize and hold their prey witn their 
long lobster-like fore-arms, and pierce it witn their beak ; a 
pointed hollow weapon seizes the further purpose of sucking 
the juices of the struggling victim. Their prevailing colour 
is a blackish brown, scarcely distinguishable from the mud 
in which they love to lurk. In the twilight they frequently 
leave the water, for the purpose of seeking elsewhere a similar 
abode. 

200. Order Lepidoftera {Motlis and Butterflies) derive 
their name from a conspicuous pecuharity of their wings, the 
ordinary membrane of tnese organs being covered with a mul- 
titude of minute scales (xifr/;, a scale), set or planted therein, 
like the tiles on the roof of a house. The colours, which render 
the wings of many of the order so beautiful, reside in these 
scales, of which as many as 400,000 are reckoned to exist in a 
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single silk-fly. The Lepidoptera subsist exclusively upon fluid 
nutrimeut, for obtaining which the maxillae are so fashioned 
that they lock together with teeth into a single tube. All of 
this order are either males or females ; neuters, which are so 
prominent among the Hymenoptera, are not found in the 
Lepidoptera. They go throuffh a perfect metamorphosis. 
From the eggs deposited on the ieaves of plants, proceed in due 
time the larvse, or caterpillars, each species b^ns* generally 
placed on the kind of plant which it is ntted or inclined to eat. 
When it has attained its full size, it spins round its body^i 
cocoon or case of silk, in which to spend its life as a pupa or 
chrysalis. This is an important habit on the part of the insect, 
as from one species we derive the silk which we weave into 
one of the most elegant kinds of cloth. The threads are formed 
by a glutinous secretion from glands, which seem analogt>us to 
the saUvary glands of other animals ; forced out through a 
small opening at the end of the lip, it hardens as it dries in the 
air. Some Lepidoptera form no cocoon, but hang in the pupi 




Caterpillar and Chrysalis of the Magpie Moth. 

state by a thread from some lofty place. At the proper time, 
the perfect insect bursts from its case, to spend a brief gay 
existence in the air, to lay its eggs, and then perish. 

201. Family PapilionicUs (or Butterflies), otherwise called 
Diuma, are distinguished by the extraoroinary beauty and 
variety of the colours which adorn their wings ; and the num- 
ber of species, each having some marked peculiarity, is enor- 
mously great. It is beUeved that not less than 2000 species 
' exist in Britain alone. Beautiful as are many of these, there 
are still more splendid examples in other countries. Some of 
the foreign species exhibit an expanse of wing not less than 
nine inches ; some display a metalhc brilliancy of hue absolutely 



INSECT A. 



73 



dazzling. The accompanying' figure gives a good representa- 
tion of the general aspect of the diurnal Lepidoptera. 




ai^.§^f// 



/i 



Argynnis Paphia. 

202. Family SphinaicUB (or Hawk Moths), otherwise called 
Crepuscularia, from their general habit of flying abroad in the 
twilight, Uve in much the same manner as butterflies. They 
ai*e of a duller colour, and in flying make a loud humming 
noise. One species, noted for a skull-hke patch of colouring 
on the back of the thorax, and thence called the Death% 
Head Moth, emits a squeaking ^nd of sound. In consequence 




Death's Head Moth. 



of the peculiar aspect of its body, the sudden appearance of this 
insect nas been popularly regarded as ominous of evil. It has 
a really formidable character towards bees, whose hives it 
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enters boldly, scattering the inhabitants in alarm, and then 
preying upon the honey. 

203. Family Noetuma (or MothsTroper) fly only by night, 
and are of a dull style of colouring. The most important tribe 
is that of the BonlhyeicUe, comprising the silk-worm and allied 
species. The silk-worm (BanAyx mori) is a native of China, 
where it has been domesticated mr at least 3000 yeans. It was 
imported into Europe in the reign of the Emperor Justinian, 
550 A.D. It is saia that two Persian monks who had long 
resided in China, and had made themselves acquainted widi 
the mode of rearing the silk-worm, succeeded in bringing* some 
of their eg^s to Constantinople. These were hatched, and a 
sufficient number of the butterflies were saved to propagate the 
race. Thus a new and important branch of industry was 
established in Europe. The caterpillar of the silk-worm, when 
it has attained its full growth — aoout three inches in leng^ — 
proceeds to enclose it»elf in, an oval-shaped ball or ooooon, 
preparatory to its assuming the state of the chrysalis or moth. 
The cocoon is formed by an exceedingly slender and long 
filament of flne yellow sUk, emitted from the stomadi of the 
insect. After emancipating itself from its silken prison, it 
seeks its mate. In two or three days afterwards, the female 
having deposited her eggs, from 300 to 400 in number, both 
insects terminate their existence. 

204. The Phryganea is the type of a familv, which some 
naturalists have placed as a distinct order, under the name of 
Tridkoptera ; while others assi^ it a place among the Neurop- 
tera. The insects resemble the Xepidoptera in the distribution of 




Phryganea Grandi8.--a. Larva in its case ; h. Grating ; e. Imago. 

the nerves of the wings, and the hairy covering with which 
both the wings and bodies are beset. The most remarkable 
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peculiarity is Reen in the larva state, when the creature— 
recognised as the Caddice-worm — resides in a cylindrical case, 
open at each end, to which they attach bits of stick, weeds, 
pebbles, or even small living shells, by the assistance of silken 
threads which they spin from their mouths. With die first 
three segments of the body protruded, they creep about with this 
case to feed, but withdrawing to the inside on the least alarm 
being given. When about to assume the pupa state, they.iix 
their cases to some solid substance beneath the water, and close 
the two extremities with a kind of gratmg, so as to keep out 
eyerything but the water, which they require for respiration. 
Finally, in due time ascending to the air, they pass mto the 
perfect state. 

206. Order Diftera (or Two- winged Insects) are generally 
characterised by the peculiarity from which the name of the 
order is derived. The two winjfs correspond to the anterior 
pair in four-winged insects ; besides which there are two short 
clubbed appendages, called balancers, which seem to be the 
rudiments of the posterior wings of other orders. Their mouth 
is formed for sucking, and their eyes are directed laterally. 
Many species of this order are usenil in devouring obnoxious 
insects and consuming dead carcasses, and other decaying 
animal matter, which would otherwise pollute the atmosphere. 
Some, however, are a source of great annoyance and damage. 
The bite of the mosquito, for example, renders that insect uie 
plague of every country in which it is found. Many species 
deposit their eggs upon the bodies of our domestic animals, 
so that their larvae may there obtain nourishment. Others 
infest our viands or cereal plants for the same purpose. 

206. Family CulicidcB (Gnats) are the most highly organ- 
ised of all the Diptera ; and 
the perfection of their suc- 
torial apparatus, which is 
furnished with six lancets, 
many of us can attest from^ 
our individual experience of 
what is called the sting of a . 
gnat. Their larvse are atjua- 
tic, being those singular Httle 
red worms, thick at one ex- 
tremity, which we frequently 
observe in stagnant waters. 
They move by a sort of 
jump, and are seen fre- <^'^** 

quently resorting to the surface to imbibe a fresh supply of air. 
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In their perfect state, tbey abound principally in the neighbour- 
hood of water and marshy places. In Marshland, in Norfolk, 
the inhabitants are so annoyed by the gnats, that the higher 
classes, as in many hot climates, have recourse to a gauze- 
covering for their beds, to keep them off during the night. 
Spenser alludes to these insects in the following lines : — 
As when a swarme of enats at eventide 
Out of the fennes of Allan doe arise. 
Their murmuring small trumpets sownden wide, 
Whiles in the air their clustering army flies, 
That as a cloud doth seem to dim the skies ; 
Ne man nor beast may rest to take repast 
For their sharp wounds and noyous injuries, 
Till the fierce northern wind with blustering blast 
Doth blow them quite away, and in the ocean cast. 

207. The Mosquitoes are another species of the same family, 
which in many parts of the world interfere so much with our 
ease and comfort as to beconK one of the worst of pests, and 
a real misery of human life. They are very common in the 
woody and marshy parts of all hot countries, also abounding 
during their short summer throughout Norway, Lapland, and 
Finland. The Midge, so well known for its aerial dances, is 
the smallest species of the family. 

208. Family TipulidcB (or Water-spinners). — The most femi- 
liar species of the family is the Harry Lcmg-legs. Many of the 
Tipuudae in their larva state are very injurious to the roots of 
grass ; others to the wheat-crops, by depositing their e^gs in 
me centre of the corolla. They form a large tribe, subaivided 
by structure, but named from the places or substances they 
frequent: thus we have Culioiform tipuks, Terricole tipula, 
Gatlicole tipulce, and Floral tipuks. 

209. Family TabanitUe (or Gadflies) have highly organised 
mouths, the sucker being provided with six lancets. Many of 
them feed upon the blooa of mammalia, and even of man 
himself. In the woods, in summer, they ah^ht upon our face 
and hands, and put us to considerable pain. It is related that 
Messrs Kirby and Spence were frustrated in an entomological 
excursion by the prevalence of these insects, against the severe 

fiunctures of which they could And no protection. The Cleg 
T. pluvialis) is the most common insect of the family. 

210. Family OSstrideB (or Bot-flies) are all parasitic in some 
part of the body of mammalia. Most of them lay their eggs 
in the skins of animals, which they pierce for that purpose. 
This of course causes considerable pain, and the animals resort 
to many manoeuvres to evade their tormentors. There are others, 
however, which deposit their eggs among the hair in situations 
where they can be ucked ofi^. These are swallowed, and hatched 



* IN8ECTA. 77 

in the stomach, to the inner membrane of which the larvaa attach 
themselves, producing the disease termed the 1)01$ in horses. 

211. Family MttscidiB, or Flies (Musca, a fly). — The most 
familiar species are the House-fly (if. domestioa), and Uie 
Meat-fly (M, vomitoria). The first of these are great torments 
— ^not that they bite, sting, or hurt, but that they buzz, tease, 
and swarm on everything eatable. The larvsB are bred in 
manure and carrion, iknd underg^o their change in a very few 
da^rs. Their purpose in nature is to consume various substances 
which would otherwise taint the atmosphei'e. It has long been 
a question how flies walk in situations where they have to 
contend against gravity. Some have asserted that it is effected 
by a vacuum produced by suckers attached to the end of the 
feet ; others have suggested that the apparatus whereby they 
effect their hold is quite mechanical, accompUshed by Uttle 
claws, which they fix on asperities of the surface of bodies. 

212. They generally fly m the same manner as a bird, with 
the back upwards. They have, however, the wonderful faculty 
of reversing their position, and of flying backwards, as when 
starting from a window and ahghtiug on the ceiUng. 

213. How the buzzing sound is produced by the fly, has 
given rise to various conjectures. Rennie ascribes it to the 
action of the air on the edges of the win^ at their origin, as 
with an iBolian harp-string, or to the friction of some internal 
organ on the roots of the wing nervures. 

214. Next, how does a fly feed? The sole instrument it 
possesses for eating or drinking is its trunk or sucker— an 
instrument convenient enough for liquid food. But having no 
grinders, how does it effect ike consumption of sohd matter, 
such as sugar? The microscope has solved the difficulty, and 
shewn that the fly dissolves its food by a fluid passing through 
the sucker, and converting the sugar into a syrup. Few flies 
withstand the severity of winter ; but such as do, remain in a 
dormant state, frequently in haystacks. 

316. The BlotDiflies are well known. They deposit their 
eggs on meat; but when the larvae which are produced from 
these are about to change into the pupa state, they penetrate 
into the earth. These flies are the pests of the larder. 

216. Family Hippdbosddai (or Horse-flies). — The young of 
this family are remarkable for undergoing their states of larva 
and chrysalis within the abdomen of the parent, and being bom 
as matured pupae. The Horse-fly (if. equina), the type of the 
family, infests the horse ; strebla, the bat : omithobia and omi- 
thomys are found upon a variety of birds ; leptoteura, which 
has only rudimentary wings, inhabits tne deer ; and the 
mallophagi^ which are destitute of wings, the sheep. 
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217. Order Aptbra (Wingless Insects) includes a variety 
of creatures, most of which awaken unpleasant associations in 
our minds. 

218. The family Pulioida (named from the Pulex, or Com- 
mon Flea) have the rudiments of wings, but, in point of fact, 
depend for locomotion on 
the extraordinary elasticity 
of their legs, enabling 
them to make an enor- 
mous spring. The power ' 
of the nea to penetrate the 
human skin, and feed on 
the blood, is only too well 
known. The creature lays 
from eight to twelve 
eggs, which are hatched 
in about five days, coming ^^ magnified. 

forth in a larva form, in which state the parent feeds them on 
particles of dried blood. A West Indian flea, of minuter size, 
named the Chigoe, is a dreadful pest to humanity, from its 
habit of depositing its eggs beneatn the skin, where the larvae 
come out and create severe sores, insomuch as often to cause 
the death of tlie nobler animal. 

219. Family Parasita are typified by the common Louse, a 
creature justly redded with loathing, because it never exists 
unless in connection with dirty habits. 
Man, the dog, sheep, and other animals, 
have each an appropriate parasite of 
this order. The Parasita are almost 
entirely destitute of eyes. 

220. Family Thtfsamura (or Spring- 
tails) are small insects possessing a 

forked tail for leaping. The Poaura villosa is an example. 
Another is well known under the name of the Sugar^lonse, 




CLASS ARACHNIDS. 

221. The Spiders and their allies, once considered as a branch 
of the Insecta, are now generally ranked as a distinct class. 
They may be defined as wingless, articulate animals, with 
jointed feet ; the head confluent with the chest, and the body, 
consequently, consisting of only two segments. They have 
eight legs, and smooth or simple eyes. They possess no evident 
or distinct organ of hearing; yet it cannot be doubted that 
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they have a jjerception of sound. A very acute sense of touch 
resides in their tarsi and palpi. 

222. Their instincts are very perfect, and even capable of 
striking development; and 
they require the fnll exer- ^ 

cise of these faculties to . //^^ 
circumvent their prey — as /^ ^ -^ 
the latter are instinctively 
apprehensive of their natu- /"7^ 
ral enemies. Manyof them ^^ ^ 
weave a net for the pur- 



the 




Epeira Diadema. 



pose ot mterceptmg 

flies on which they expect ir-V^ 

to feed ; others, which have 

not the means of doin^ this, 

roam forth or form pitfalls, 

and exercise their ingenuity 

in a variety of ways to 

obtain their provisions. The thread of which the spiders make 

their nets is a substance similar to the silk of the silk-worm and 

other caterpillars, but of a much finer quality. It proceeds from 

reservoirs into which it is secreted in the form of a viscid gum, 

and issues from the hinder part of the abdomen, where the 

thread is drawn through little teat-like protuberances. 




Spider, with thread-making organ magnified. 

223. Nobody can have taken an early mominff-walk, espe- 
cially towards autumn, without having noticed 3ie lines and 
webs of the spiders spread on hedge and fields. Spiders are 
oviparous, ana their eggs are contained in a ball generally 
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larger than the body of the parent, which is popularly known 
as me egg. Spiders undergo no metamorphoses. 

224. Order Pulmonaria (pulmo, a lung) includes the 
Arachnidans, which breathe by means of pulmonary sacs or 
lungs, contained in the under side of the body, and opening* 
externally by stigmata, or small apertures. 

225. Family AraneidcB are diviaed into two sections — Terres* 
trial and Aquatic. The former, inhabiting the earth, are either 
suspended in the air or cavities in rocks or trees, or they are 
affixed to plants, or else they occupy holes in the ground. 
To this section bdongs the MygdLe, the most powerful insect 




Mygale. 

of the order. When at rest, it covers a space of six or seven 
inches in diameter. Other species of Mygale burrow in the 
ground, and go under the name of Mining Spiders, They 
construct in dry situations subter- 
ranean cylindrical galleries, often 
two feet deep, and so tortuous that 
the traces of them are lost. These 
they line with a silken tube, form- 
ing at its entrance a movable lid, 
composed of silk and earth, at- 
tached to the silken lining by a 
sort of hinge. As the spider goes 
out and in, this door shuts of itself. 
Thus the creature lives like a 
robber in a cave, ready at all times - 
to make attack, and comparatively 
safe from detection. My8:aie Fodiens. 

226. The Aquatic Araneidse dwell in the midst of the waters, 
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in a cell filled with air ; this consists of finely woven silk, in the 
form of a diving-bell, sometimes submerged, at others partly 
above the water, but always forming a dry and comfortable 
residence. From this their filaments are spread in the water to 
catch their prey. 

227. Family PhryneicUs inhabit the intertropical regions of 
the Old and New World. Their haWts are not well known; 
but they are much feared in the countries where they live. 
They are of a large size, and malignant aspect. 

228. Family ScorpionidcB (Scorpions) are easily known by 
their large maxillary palpi, whicn form a prehensile organ 
resembling the claw of a looster. In addition to these powerful 
instruments, they have, at the extremity of their long tail, a 
poisonous sting, which they employ with deadly effect. Seizing 




Scorpio Occitanus. 

a little animal with the claws, they strike it with the sting, and 
then devour it. They are also fond of the eggs of spiders and 
insects. A small species inhabits this country ; but it is between 
the tropics that the Scorpions attain their greatest development. 

229. Order Tr ache aria (re»x:^Ta, the windpipe) includes 
such spiders as breathe by tracheae. 

230. Family Solpugidce, — The spiders of this family are 
usually covered with long hairs or spines, and are said to be 
venomous. They frequent sandy districts of hot countries. 
They run with great rapidity, holding up their heads as if to 
defend themselves. There are some minute species of this 
fiunily natives of our country, which occur in moss. 

231. Family Phalangidce {ipAT^ay^, a compact mass.) — They 
are so called from the head, tiborax, and abdomen being united, 
^eir mandibles are very strong. 
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232. Family AoaridiB (Mites). — Arachnidans, which have 
either a single jointed ^incer, representing* 
an antenna, or a suctorious mouth. They 
are all extremely minute, or even micro- 
scopic, but often present themselves to our 
view, running swiftly along damp furniture 
in dusky situations. They occur every- 

u. ^ where — he- Acarus Domestlcus 

/f ^^ ncath stones, (Mite) magoifled. 

W^ w ^ .u^ in moss, under the bark of trees, 
in flour, and dried provisions ; 
but nowhere are more conspi- 
cuous than in the recesses of old 
cheese, which they will devour 
to the crust, if not prevented. 
Many persons, as is well known, 

a.HydrachnaGlobul«8;&.magnified;CO?sider the cheCSe acarUS or 

r. yonng Urra ; d. pupa. mite a aeliQous morsel. Others 

are parasites upon the skin or in 
the flesh of animals. Of the latter, the Itch insect is a remark- 
able exam|)le. They are naturally much flattened in form, 
but by suction become swelled out like blown bladders. 




PROVINCE FOUBTH.-VERTEBRAT^ 

233. The last and highest division of the Animal Kingdom, is 
composed of animals in which the leading feature of distinction 
is the possession of a backbone or vertebral column. This 
peculiarity of structure is evidently designed not merely as the 
central part of a framework ^ving support to the figure, but as 
a case for the preservation of a nervous system superior to that 
of other animals, the skull, which may be considered as an 
expansion of its upper extremity, containing a large nervous 
mass, named the brain, while a tube running along the interior 
of the vertebrsB is occupied bv the spinal-cord, a continuation, 
as it were, of the brain, and the trunk, from which nerves 
branch off to all parts of the body. The general bony fabric, 
of which the vertebral column is the main or central part, is 
internal; that is, the muscular masses of the body are extended 
over it— an arrangement, it will be observed, contrary to anjr in 
the lower provinces of creation, where the hard and sustaining 
parts of the frame are always external. The skeleton usually 
comprehends four extremities, serving for progression, and 
occasionally for prehension or seizing, but subject to many varia- 
tions, according to the element in which the animal Uves, and 
the nature of its necessities. By virtue of their superior nervous 
system, the vertebrated animals stand decidedly above other 
provinces in intelligence. Another notable peculiarity, is their 
possession of red blood. 

234. In the Yertebrata, there are four well-marked groups, 
denominated classes, rising in grades above each other, accord- 
ing to the character of their organisation, in this order: 
1. Fishes^ 2. Reptiles; 3. Birds; 4. Mammalia, or Suck- 
giving animals. The peculiarities on which the gradation is 
founded, will be adverted to in the introductory descriptions of 
the several classes. 



CLASS FISHES. 

235. The animals of this class are wholly aquatic, and are 
the only Vertebrata which, in their adult state, are formed for 
respiring beneath the surface of the water. They are furnished 
for this purpose with branchuBy or gills— organs which we have 
already seen in the humbler provinces of the Animal Kingdom- 
being composed of a series of delicate filaments, through which 
the blood circulates, in order to be exposed to a needful chemical 
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change by coming in contact with the air contained in the 
water, the lungs, by which the same function is performed 
in the higher yertebrata, do not exist in fishes ; but m some a 
rudiment of this organ is found, in the form of a bag, serviceable 
in floating the animal, and called the smmming-bladder, 

236. In fishes, the heart contains only two cavities ; one of 
which receives tne blood which returns from the system, the 
other propelhng it through the gills, from which it is conveyed 
by the blood-vessels to tne body at large. The blood in them, 
as in reptiles, is cold. 

237. The individual vertebrae in the spinal column of the 
fish are hollowed on each side, with a bag of lubricating fluid 
between— an arrangement which gives great suppleness and 
affihty of movement. In one large class, the bones never 
advance beyond a cartilaginous state. In the fishes generally, 
the Hmbs take the form of Jins, the fore pair as what are called 
the pectoral fins, the hind pair as the ventral fins ; and these 
are used rather as steering, than as propelling organs. The 
chief progressive power resides in the verticaUv formed t«dl, 
which the fish uses exactly in the way in which we employ a 
single oar in sculling along a boat. The surface of the body of 
fishes is usually covered with scales ; and these are sometimes 
quite bony, and fitted closely together, especially where the 
internal skeleton is soft. In many species the gilb are covered 
by a corneous plate, styled the operculum, 

238. Fishes are very generally carnivorous, preying much 
on the weaker of their own kind ; but some are herbivorous. 

239. They are nearly all oviparous, and some of them exhibit 
an amazing degree of productiveness. The cod is reckoned as 
having a progeny of four millions at a time ! The female fish 
deposits her eggs, or spawn, leaving to the male the duty of 
afterwards impregnating them. 




Fish. 

a, donal fin; (, pectoral fin of one side; e, ventral fins; d, anal fin; 

e, caudal fin, or tail ; /, opercnlnm. 

240. In the above representation of a fish, we see, 
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Istf the dorsal, anal, and caudal fins, prolongatioDS of the spine, 
sefyiceable in balancing, steering, and progressing; 2d, the 
pectoral and ventral fins, four in number, answering to the 
four extremities of a quadruped, or the arms and legs of a 
human being, and likewise useful for motion. In most fishes, 
the ventral fins are placed far back, in the usual position of 
hind-legs; but in a few they are fixed far forwards, even 
anteriorly to the pectoral. These fins are composed of a set of 
bony or cartilaginous rays, answering to the bones of the hand 
and foot, and covered with a meniorane. The bones repre- 
senting the hmbs, are short and hidden under the flesh. Thus 
the chief movement of the fins is, as it were, at the wrist and 
ankle-joints. In some species, these fins are absent, and the fish 
is said to be apodal. In other instances, the pectoral fins are 
enormously developed, like the wings of birds, and even enable 
the animal to rise out of the water, and for a short time skim 
over its surface. 

241. The teeth of fishes are chiefly designed to serve as means 
of seizing prey ; they are ordinarily conicd in form, sharp at the 
points, and curved backwards. They are not only placed on 
the jaws, but also on the tongue, the palate, and other parts of 
the passage into the stomach. In some species, the jaws and 
palate are furnished with hard enamelled plates, set together 
like a pavement, and fitted to bruise and break down the 
hardest substances capable of afibrding nourishment. In this 
way the spams is enabled to browse upon the branching coral, 
for the sake of the animal matter which its cells protect. Fishes 
thus furnished were more abundant in the early ages of creation. 

242. The first division of the Fishes is into Cartilaginous 
and Osseous. It is remarkable that the former alone existed at 
first and for many ages, and the osseous did not make their 
appearance till the era of the chalk-formation. The whole 
class is arranged in nine orders, of which three belong to the 
Cartilaginous, and six to the Osseous. 

243. The Cartilaginous Fishes, equivalent to the Chondrop- 
terygil of Cuvier, are most prominently marked by that 
character of the skeleton from which they take their name. 
The different parts of this frame, moreover, which in the osseous 
fishes are united by distinct joints, here frequently form one 
continuous piece. This is most remarkable in the head, which 
is composed of a single piece ; in which, however, the principal 
parts found in the bony fishes may be distinguished by various 
ridges, furrows, and holes. In respect of the skeleton, this divi- 
sion of the fishes ranks below the other ; but, on the other hand, 
it comprises some of the fishes of greatest intelligence, and while 
the osseous are all oviparous or egg-producing, many of these 
are viviparous or bring forth young alive. 
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244. Order Cyclostomata derive their name from their 
round mouth, composed of a fleshy lip supported by a cartila- 
ginous ring", and adapted for adhering to prey and drawing 
nourishment therefrom by suction. In this group of fishes, 
which is certainly the lowest of the whole class, the spinal 
column has no distinct division into vertebrae, but is merely a 
cylindrical membraneous tube ; the pectoral as well as ventral 
fins are absent ; and the skin is soft and mucous, with scarcely 
a vestige of scales. This order contains but a single family. 
The Lampreys are the most alUed to other fishes in their general 
organisation; they possess teeth within the ring, and with 
these they tear the bodies of the animals to which they attach 




Lamprey. 

themselves. There is a marine species two or three feet long, 
and other smaller ones which inhabit rivers. The Myanne, or 
Hag, is destitute of eyes, and is altogether of lower organisation 
than the lamprey; but the species that differs most in its 
general characters from the rest of the class, is the Amphioanis, 
or Lancelot. This is a very small animal, about an inch long, 
sometimes found lurking under stones in pools left by the ebbing 
tide. It is destitute of almost every one of the characters which 
have been mentioned as pecuhar to vertebrated animals, and, 
nevertheless, can scarcely be classed anywhere else than with 
this family. 

245. Order Selachii. — A peculiarity of the Cyclosto- 
mata, that of having the gills so attached to the skin that 
the water cannot escape from their intervals except by holes in 
the surface, is shared oy this order ; the two being accordingly 
recognised as Chondropterygii branchiisjixis, 

246. This order comprises one family — that of Sharks and 
Bays, They are distinguished from other fishes by many 
peculiarities : in several species, the young are produced ahve, 
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the eggs being hatched within the body of the parent; and 
in others, the eggs are enclosed in a peculiar homy casing, 
which has often long tendril-like appendages, that coil around 
and attach them to other bodies. Tnis is the case with the eggs 
of the common Dog-lish and Skate of our coast, and vulgarly 




Dog-fish. 

known as sea-purses. The sharks much resemble ordinary 
iishes in their form, having the gill-openings on the sides of 
the neck and the eyes on the sides of the head, in both of 
which respects the Rays differ from them. The dog-fish of 
the British coasts differs but slightly from the true sharks, 
and is, in its way, equally voracious. 




White Shark. 



247. The White Shark is the most celebrated species of the 
tribe, being, from its size and voracity, the terror of mariners 
in the seas it inhabits. It frequents warm latitudes, but has 
occasionally visited the British shores. It has been known to 
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attain a length of thirty feet, and the opening- of the laws in 
the largest individuals is sufficient to admit with ease the body 
of a man. The mouth is placed on the under surface of the 
head, from which circumstance the fish cannot bite whilst in 
the act of swimming forwards, so that a dexterous person has 
been known to defend himself from its attack. The teeth are 
triangular and lancet-shaped, with acute points and ed^, and 
form several rows ; they are not fixed in the jaw itself, but in 
a muscular membrane, by which they are erected and made to 
project when in use, lying flat in the intervals. As the fore- 
most are torn away, they are replaced with others, which are 
brought up from the rows behind. So acute and strong are 
these teeth, that they are used by many savage nations as the 
armature of their weapons. The shai-k, possessed of this 
powerful apparatus for attack, and having a very hard and 
rough skin for defence, with very great muscular power, is a 
match for almost any of the inhabitants of the ocean. The 
Blue Shark, which frequents the Mediterranean, is not unfire- 
quently a source of great trouble to the fishermen of our coasts, 
on account of the injury which it does to their nets, and the 
loss of the fish they contain. The Fox Shark, or Thresher, is 
another of the second-rate species which occasionally makes 
its appearance on British coasts ; it is distinguished by the size 
of its tail, and the use it makes of it as a weapon, both of 
offence and defence — whence its name. 

248. A remarkable genus allied to the sharks is the Zygceruiy 
or Hammer-headed Shark, so named from the projection of the 
head at each side in the form of a double-headed hammer, with 
an eye in the middle of each extremity. The Pristis, or 
Saw-fish, is another interesting genus. Its general form and 
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character are hke those of the sharks, but the snout is extended 
hke the blade of a sword, with strong and cutting tooth-like 
spines on both edges. With this formidable weapon the fish, 
which sometimes attains the length of from twdve to fifteen 
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feet, will attack the largest whales, and inflict dreadful wounds. 
To the shark thbe also belongs the Angel Fish of our own 
coasts, which commonly grows to the length of seven or eight 
feet. Its appearance much belies its name, being, according 
to our ideas of beauty, one of the ugliest of fishes ; but its 
flesh is W no means unpalatable. 

249. The Rays are less numerous than the sharks, and 
abound rather in temperate than in tropical seas. They are 
characterised by the extreme horizontal flattening of the body. 
The two sides are spread out horizontally, and unite with the 
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expanded and fleshy pectoral fins to form one continuous sur- 
fece. The eyes are placed on the back or upper surface, whilst 
the mouth, nostrils, and gill-openings, are below. To this 
group belong the Rays and Skates, Thombacks, and other 




Torpedo. 

species; but the most interesting of all is the Torpedo, or 
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Electric Hay, sometimes found on the Channel coast of 
England, but more abundantly in the Mediterranean. It 
possesses an electric apparatus, disposed in the space between 
the pectorals and the head and gills, and by which it can 
give a smart shock to any animal it touches. The flesh 
of the Rays is wholesome, and that of most species 
agreeable as food. The skin of some of them is employed 
in the arts for polishing, and from that of others shagreen 
is made. 

250. Order Chondroptertgii Branchiis Liberis, 
deriving their appellation from having the gills attached by 
one edge only, and hanging in fringes, as in the osseous 
fishes, form Imt one family— the SturioneSj or Sturgeon tribe. 




sturgeon. 

They are chiefly river-fish, and from their large size, vast 
numbers, and the quantity of food and other important pro 
ducts they aflbrd, are extremely valuable to man. The 
common sturgeon of the British shores is about six feet long, 
and its flesh is somewhat like veal. The rivers falling into 
tibe Black and Caspian Seas, however, produce several other 
species, of which the largest not unfrequently attains the 
length of fifteen feet, one individual being recorded as having 
weighed 3000 pounds. The roe of the sturgeon furnishes 
the caviare, so much esteemed in Russia ; and its air-bladder 
furnishes isinglass. The Chivuera — of which a northern 
species, known as the king of the herring, often accom- 
panies herring-shoab— is a genus intermedmte between the 
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sturgeon aud the sharks, having the gills fixed, but haying 
only one external gill-opening, covered by the rudiment 
of an operculum ; this leads, however, to five interior 
passages. < 

251. The Osseous Fishes are classified by Cuvier with a 
reference chiefly to characters of the fins and giUs. Three 
orders are denominated Malaoopterygii^ as having the fin-ravs 
8oft, each bearing an additional designation according to tne 
position or absence of the ventral fins. One order is designated 
as Aoanthopterygiiy from having the fin-rays spiny. Two 
other orders are disting^uishea by other peculiarities — 
Zapkoh'anchii, or Tuft-gilled, and Plectoffnathi, or Jaw- 
soldered. 

252. Obder Plbctognathi approaches the Cartiligines in 
many points of organisation ; principally, however, in me slow 
ossification of the skeleton, and the imperfect structure of the 
mouth. Thev derive their name from the union of the upper 
jaw to the skull; so that its motion is obtained, not from a 
distinct joint, but by the mere flexibility of the half-ossified 
cartilages. The gill-lid is concealed under the thick skin, 
with only a small opening ; the ribs are scarcely developed ; 
and there are no true ventral-fins. This order contains two 
families. 

253. The Gymnodontes (Naked-toothed Fishes) are distin- 
^shed by having the jaws covered with a substance resembling 
ivory, arranged in small plates — which are reproduced as soon 
as destroyed by use — and really representing united teeth. 
They live on Crustacea and sea-weed, and their flesh is not 
palatable. Some species are reputed to be poisonous, at least 
at particular seasons. The most remarkable species of this 
family are the spinous ^lobe-fishes, Diodon and Tetraodon— 
their technical names being derived from the apparent divi- 
sion of their jaws into two and four tooth-like pieces respec- 
tively — ^which have the power of blowing themselves up like 
balloons, by filling with air a lar^e sac which nearly 
surrounds the abdomen. When thus inflated, they roll over 
with the belly upwards, and lose all power of directing their 
course; but they are remarkably defended by spines over 
their whole surfece, which are erected as they are inflated. 
They are mostly inhabitants of warm seas, but a specimen 
is occasionally drifted to our coasts. The Smirfisih has a body 
of somewhat similar form, but incapable of inflation ; from 
the shortness of the tail, it looks like the anterior half of a 
fish cut in two in the middle. Some species attain an 
immense size. One, which is occasionally taken on the British 
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coast, has been known to weigh 300 pounds, and others are 
much larffer. 




Sun.fish. 

254. The second family, Sclerodermic contains fishes which 
are remarkable for their very hard and granulated skins. Thejr 
have a prolonged muzzle, with distinct teeth. Their skin is 
covered with scales in some species, and in others very rough, 
like a file, whence they are commonly termed^le^shes. They 
are principally inhabitants of warm seas, hving near rocks, or 
on tiie surface of 
the water, their 
brilliant colours 
sparkhng in the 
sunshine. The 
Balistes, or File- 
fishes, are gene- 
rally remarkable 
for the append- 
ages of various < 
kinds attached to 
the surface of the 
body. One of 
the most curious 
species in this 
respect is the 
B, pendlligerus, 
whose body is covered with little branched stalks resembling 
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aquatic plants. Not improbably, these may serve as baits for 
the animals upon which this tish prejrs, its body lying con- 
cealed among the rocks, whilst these curious little prolongations 
are gently amtated by the water. The Ostradoriy or Trunk- 
Ush, also b^ongs to this family. It is remarkable for having 
its head and body covered in such a manner with plates of 
bone, united together so as to form an inflexible cuirass, having 
openings for the tail, the fins, the mouth, and a small margin 
of the gill-cover. It thus bears no inconsiderable analogy to 
the tortoise tribes. 

255. Order Lophobranghii is a very small one, contain- 
ing but one family, of which the genera are few. Their 
appearance is very peculiar. The tufted gills are covered by a 
lai^e operculum ; but this is bound down by membranes on all 
sides, so that there is only one small hole for the water to 
escape. The body is covered, not with small scales, but with 
shields or plates, which often give it an angular form. In 
general, they are of small size, and almost without flesh. The 
Syngnathus possesses a long tubular snout. It is peculiar for 
the protection which it affords to its young, which resembles 
that provided in the marsupial mammalia. The eggs are 
conveyed into a sort of pouch under the body of the male, and 
are hatched there, the young fry afterwards finding their way 
out. Some of these are found in the British seas ; as are also 
the Hippocampi, commonly called sea-horses, from the resem- 
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blance of the upper part of the body (especially when the dead 
specimen bends in diying) to the head and neck of a horse in 
miniature. Their tafl is prehensile, and they climb or hold on 
to the stalks of marine plants by its means. 
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256. Order Malacoptbrygii Apod a (Soft-finned Fishes, 
destitute of ventral fins) form but one natural family — the 
MurcBnidcB, or Eel tribe. They are all len^hened in form, 
have the spine extremely flexible^ the skin thick and soft, and 
the scales almost invisible. Man^ of them inhabit rivers, 
whilst others are exclusively marine. The eel is, strictly 
speaking*, a fresh- water fish; but when hving in rivers, or 
other collections of water communicating with the sea, it 
migrates towards the ocean in the autumn. During the 
winter, they bury themselves in the mud ; and in the spring, 
those which have migrated usually return up the rivers, 
together with the young fry produced from the spawn, the 
number of which is enormous. Like trout, eels are much 
affected in appearance and quality by the waters they inhabit. 
They are very voracious, especially during the spring and 
summer months, not only devouring insects and sm£l fry 
—on which last account they are often excluded from fish- 
ponds — but also attacking larger fish. As is well known, 
the eel can Hve for a little while out of the water, and is often 
found wriggling its way by night among damp grass, in 
pursuit of frogs, slu^, and other prey. It is enabled to do 
so by the smallness ot tiie g^ apertures, keeping the breathing 
organ moist— the only requisite, it appears, lor prolonging the 
Ufe of a fish out of its ordinary element. Occasionally they 
eat vegetable substances. By means of a long and capacious 
air-bladder, eels rise to various elevations in the water with 
great ease. 

257. The Conger is a marine eel, frequenting the European 
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seas : it is one of the largest of the family, being from four to 
six teet long, and as thick as a man's leg. Ijie Munena is 
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destitute of pectorals as well as ventrab ; one species of it was 
much esteemed by the ancients, who carefully led it in ponds; 
and it is recorded that offending slaves were sometimes flung 
alive into the ponds for their supply. The Gymnottis, or Electric 




Electric Eel. 

Eel, is a native of the South American rivers. It attains the 
length of five or six feet, and communicates shocks so powerful 
that men and horses have been stunned by them. This power 
seems voluntary, and can be sent in a particular direction, or 
even through the water, the fish in which are killed or stunned 
by its shocks. By giving these the animal is greatly exhausted, 
and requires rest and nourishment before it can renew them. 
The electric organ extends along the under side of the tail, 
occupying about half its thickness. It consists of parallel 
layers of membrane, joined by numerous transverse folds, so 
that a number of canals or cdls are formed, which are filled 
with gelatinous matter. The apparatus is larg^ely supphed with 
nerves. Some species of this family, which is commonly 
known under the name of Anguilliform, or Eel-like Fishes, 
approach very closely to the lower reptiles in the structure of 
the air-bladder or lung ; and in these the external opening of 
the gills is usually very small. 

268. Order MALAcopTERYaii Sub-brachiata derive 
their subordinate name from having the ventral fins brought 
forwards beneath, or even in advance of the pectoral. They 
form three families. 

269. Family GadidcB (the Cod tribe) are easily known by 
the softness of all their fins, and by having the ventrals 
inserted under the throat, and pointed. The greater number 
Uve in cold or temperate seas, and furnish a most important 
article of food, their flesh beine* wholesome, easy of digestion, 
and agreeable to the palate, and their numbers — owing to their 
extraordinary reproductive power— extremely abundant. The 



96 ZOOLOGY. 



Cod is nearly tihe largest of the family, but is usually surpassed 
by the ling", which is commonly from three to four feet long : 
both these are especially valuable for their palatableness when 




TheCocU 

salted. The Haddock is a smaller species, nearly allied to the 
cod; for eating in the fresh state, it is perhaps the most 
delicate of the whole family. Many other species are useful 
to man, occurring in large numbers in particular localities. 
Such are the Whiting, the Coal-fish, the Pollock, the Haak (of 
which some species frequent high southern latitudes), tlie 
Burbot, or Eel-pout (which ascends rivers), the Rockling, and 
many others, besides their use as food, these fish are valuable 
on account of the oil obtained from their large livers, which 
is very serviceable in the arts and in medicine. 

260. The second family is that of PleuronecHda (the 
Flat-fish, or Flounder tribe).— The form of these fish is peculiar, 
not only for the extreme flattening of the body, but for its 
deficiency in symmetry. The two flat suifeces— one of 
which, in the ordinary position of the fish during life, is above, 
and the other below — are in reality the two smes of the fish, 
differing in several important respects. Both the eyes are 
placed on the upper side ; and its colour is usually much deeper 
than the other. The body, from the head backwards, partakes 
a Uttle of the same peculiarity. The two sides of the mouth 
are not equal, and the pectoral fins rarely so. On the other 
hand, the dorsal fin, which runs along one of the lateral edges, 
corresponds with the anal, which occupies the other, and with 
which the ventrals are sometimes Timted; so that, when we 
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look at the fish in its usual position, its body appears more 
symmetrical than it really is. These fishes are destitute of 
air-bladders, and they frequent the bottom of the sea, from 
which they seldom rise far. The colour of their upper surface 
usually corresponds closely with that of the ground on which 
they he, and thus they escape the observation of their enemies, 
and are unnoticed hj the small fishes on which they prey. 
Individuals are occasionally found, however, in which both 
sides are ahke ; these are called doubles : it is usually the 
dark side which is doubled. .The fishes of this family are 
found along" the shores of almost all countries, and are, gene- 
rally speaking, wholesome and agi*eeable as food. The form 
and aspect of the different species exhibit little variation. The 
Flounder, Turbot, Brill, Plaice, Dab, and Sole are the chief 
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species of our own coasts. The Halibut is a very large species, 
6(anetime8 attaining the length of six or seven feet — fre- 
auently taken in the British seas. Other species inhabit the 
Mediterranean. 

261. The Discoboli, so named from having their ventral 
fins formed into a sucker or disk, are the last family of this 
order. By this curious provision, the fish have the power of 
attaching themselves to rocks and other hard substances, and 
thus to remain and find their food in situations where every 
other species would be swept away by the current of water. 
Several species are found on the British coasts, but they are 
mostly small ; the most considerable is the Lump-fish, which is 
occasionally eaten. The Echeneis remora, or common Sucking- 
fish, is placed under this family, but probably ought to con- 
stitute a distinct group, since its disk is not formed by the 
ventral fins, but by a series of thin and movable cartilaginous 
plates fixed to the head, by means of which the animal can 
attach itself to any kind of surface. It seeihs to prefer bodies 
in motion; and is not unfrequently found adhering to larger 
fish, and to the bottoms of vessels, whose course it was once 

G 
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absurdly believed capable of arresting. It is abundant in the 
Mediterranean. 

262. Order Malacopterygii Abdominales consists of 
softr-Hnned fishes, havins* the ventrals attached to the abdomen^ 
behind the pectorals. It is a very numerous order, including- 
the m-eater number of the fresh-water fishes. There are five 
families. 

263. Family Cyprinida (Carp tribe) are all fresh-water 
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fishes. They have the mouth shallow, the jaws feeble, and very 
often without teeth ; but the pharynx is strongly toothed. They 
are among the least carnivorous of fishes, feeding chiefly on 
seeds, the roots of plants, and decomposing vegetable matter. 
The common Carp is imported into England from the warmer 
parts of Europe ; it thrives better in ponds or lakes than in rivers ; 
it feeds on insects and worms, as well as on vegetables ; and it 
is very tenacious of life, so that it is easily transported from 
place to place. The Barbel is an allied species of considerable 
size, sometimes growing to the length of three feet. It frequents 
the sluggish parts of the Thames and its tributaries, and is 
said to plough up the mud with its nose, which, setting various 
minute animals adrift in the water, attracts the small fishes on 
which it feeds. The Cobitis or Loche, is another British species, 
which is interesting in some of its habits. It inhabits the mud 
of stagnant waters, and can subsist a long time after the water 
has been dried up or covered with ice. When the weather is 
stormy, the loches rise to the surface of the water, and keep it 
in a state of agitation by their motion ; and, when cold, they 
bury themselves in the mud. They have been observed to 
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swallow atmospheric air at the sur&ce, and to discharge it at 
the vent in the form of carbonic acid. On account of their 
lurking habits, however, they are not often seen in their 
natural haunts. The Anableps, a genus allied to the cobitis, 
has a remarkable peculiarity of structure in the eye, each 
cornea and iris being divided by transverse bands, so as to 
give the fish the appearance of having four eyes. The object 
of this conformation is imknown. The fish inhabits the rivers 
of Guiana. 
264. The Esocid^B (Pike tribe), the most voracious of the 




Pike. 

fresh-water fishes, are distinguished by the absence of fatty 
matter in the dorsal fin (which exists in the salmon tribe), and 
by the position of this opposite to the anal fin. The Pike is 
very destructive to the smaller fishes in the ponds and rivers 
in which it exists, and occasionally attains a considerable size, 
weighing sometimes thirty or forty pounds. The Gar-^ah, or 
Sea-pike, is an allied species, frequenting the British shores, 
and stretching into the Arctic regions. Some of this kind 
have been known to attain the length of eight feet, and to bite 
very severely ; hence they may be considered as the sharks 
of northern * seas. The Mackerel-pike, or Saury, is another 
British fish of this family ; it is gregarious in its nabits, and is 
followed and preyed upon by porpoises, tunnies, and other 
lar^e fish. To this family belongs the most common of the 
flying-fish, though it is not the only one which deserves the 
title. The Exoecetus is at once distinguished from the rest of 
the family by the immense size of its pectoral fins, by the 
impulse of which upon the water it is enabled to rise into the 
air; but it can scarcely be said to,/ly, since it is able to do 
little more than partially sustain itself without again dipping 
into the water. The fish appears to have been gifted with 
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this power, to enable it to escape from the pursuit of a certain 
voracious fish, the Coryphsena; but in avoiding one enemy, 
it puts itself in the way of others, for predaceous birds watch 
it, and seize it as it rises into the air. They furnish an 
excellent article of fbod, and are very abundant in the 
neighbourhood of some tropical islands; individuals have 
occasionally appeared as strajgglers on our own coasts. 

266. The Stlurida are distinguished from all the rest of the 
order by the want of true scales ; having onlv a naked skin, or 
large bony plates. The fishes of the genus Silurus inhabit the 
rivers of warm countries ; they have a strong spine in front of 
the dorsal fin, which can be laid flat oh the shoulder, or perpen- 
dicularly erected so as to become a formidable weapon ; and 
the ragged wounds inflicted by it are reputed (but probably 
erroneously) to be poisonous. One species, belonging to the 
sub-genus Malapterurus, an inhabitant of the Nile ana of the 
rivers of Central Africa, has electric properties, similar to those 
of the torpedo and gymnotus. 

266. The Salmonidce (Salmons and Trouts) are very exten- 
sively, indeed almost universally, difiused over the globe ; some 
of them being confined to fresh water, and others passing a part 
of their lives in the sea, but resorting to rivers to deposit their 
eggs. They are distinguished by the fatty denosition in the 
dorsal fin, from part of which the spines often disappear. All 
of this family are clouded with duskjrpatches when young, and 
many remain permanently spotted. The flesh of most of them 
is esteemed as food. The Salmon inhabits the seas of compara- 
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tively cold regions, ascending the rivers for the purpose of 
spawning, at seasons varying with the climate. The efforts 
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wliich they make to overcome difficulties in the ascent are very- 
great : they will not only swim ac-ainst powerful streams, but 
will leap up cascades of considerable elevation, and find their 
way to the brooks and small lakes of lofty mountains. After 
this operation is accomplished, they return to the sea, followed 
by the young* fish. These, in their turn, ascend the rivers for 
the same purpose, and are understood to resort to those in 
which they were produced. The Trout appears to vary much in 
size and colour, according to the climate and other conditions of 
its residence, so that it is difficult to distinguish species from 
mere varieties. The growth of this fish is wonderfully rapid, 
individuals previously marked having been found, when re- 
captured three weeks afterwards, to have grown several 
pounds heavier. It is now beyond doubt that the Far is tiie 
young of the salmon. The darker the retreat of the trout, the 
darker it gets in colour. Besides these may be mentioned, as 
belonging to the same family, the Smelt^ which is sometimes 
found abundantly, but locally, in the estuaries of British 
rivers ; and the Capelitiy which is employed on the shores of 
Newfoundland as a bait for cod, and is sometimes taken in 
such quantities as to serve as manure for the land. A large 
species of this family, the Serrasalmus, inhabiting the American 
rivers, seems possessed of an unusual degree of ferocity, 
pursuing ducks, and even men whilst bathing, and wounding 
them severely with its teeth. Most of the family exhibit 
great voracity. 
267. The ' Clwpeid(B (Herring tribe) is one of the most 
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important families in the whole class, for the amount of food it 
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supplies to man. The fishes belonging* to it resemble the 
SalmonidaB in many characters, but differ in having no &tty 
matter in the dorsal fin. They chiefly inhabit the seas of the 
temperate zone. The Herring, which periodically visits our 
shores in such immense shoals, was formerly supposed to 
migrate from the Arctic seas ; but this is now ascertained to 
be a mistake, the fish being almost unknown there, and often 
appearing on the southern coast of Britain before the northern. 
The fact is rather that the herring, like the mackerel and many 
other fish, usually hves in the open ocean, and resorts to the 
nearest coast to deposit its spawn. There are many well-known 
species, differing but little from the herring, which frequent 
separate localities. Thus, the Pilchard is caueht especially on 
the coast of Cornwall, and other shores to the southward of 
those on which the herring most abounds. The Sardine is 
taken on the west coast of France, and in the Mediterranean, 
where tiie herring never appears. The Sprat, Whitebait, 
Shad, and other British species, belong to l&e same &mily, 
as does also the Anchovy, well known for its rich and 
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peculiar flavour, which is abundant in the Mediterranean. 
Other species inhabit the American, African, and Indian 
seas and rivers, but they are less abundant than those already 
mentioned. 

268. Order Aoanthopterygii (Spiny-finned Fishes) are 
divided by Cuvier into fifteen families. 

269. PerddcB (the Perch tribe). — These are verv numerous 
in the waters of all warm climates, some species innabiting the 
rivers, and others the open sea. Their bodies are oblong, and 
covered with hard or rough scales ; and the pU-covers are 
toothed at l^e margin. They are mostly thoracic, or have the 
ventral fins under Sie pectoral. Some, however, srejugtUar — 
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that is, have the ventral fins placed upon the throat, further 
forwards than the pectorals ; and some are abdominal. Their 
teeth are very minute, and set close together in numerous 
rows. Their flesh is, in general, agreeable and wholesome. 
This family includes all the fish known as perches^ of 




which some species are found in almost all the rivers in 
the world, and a large number of marine fishes used as food 
on different shores. Some of the most remarkable are — 
the TrcuMntLS, or Weaver, which has a very prolonged and 
sharp dorsal spine, capable of inflicting a severe injury, and 
which fishermen believe, but erroneously, to have poisonous 
properties; tiie Uranoscoptis, or Star-gazer— so called from 
the position of the eyes upon the top of the nearly cubical 
head — which lies concealed in the mud, and attracts its 
prey by a filament which it protrudes from its mouth, and 
which serves as a bait to small fishes ; the Polynemus (many 
fillets), whose pectoral fins are prolonged on each side into 
threads twice as long as the body, and of which a species 
inhabiting the Ganges, termed the Mango-fish, is esteemed the 
most dehcious in India ; the SphyrcBna, or Sea-pike, to be dis- 
tinguished from the common pike, of which one tropical species, 
the Barracuda, is much dreaded for its size and voracity ; the 
Red Mullets, or, more properly, Surmullets, of the British seas ; 
and many others. 

270. Triglidce (the Gurnard tribe). — These bear a general 
resemblance to the perches, but have the head pecuUarly armed 
with spines or hard scaly nlates. In several species the pectoral 
fins are very much extenaed ; but in none, except the flying- 
fish, are they sufficiently powerful to raise the animal out of the 
water. Many species of this tribe are found in the temperate 
seas, which, though inferior in flavour to the surmullets, supply 
wholesome and agreeable food. To this family belong the 
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Gurnards and Sticklebacks of our own coast ; the Scotycetia, a 
gregarious fish, living* among the rocks ; the Sebastes, or 
Norway haddock, rather a large species, the spines of which 
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are used by the Greenlanders as needles ; and a large number 
of others. The most interesting of fdl is the DactylopteruSy or 
Flying:-fi8h. This has a kind of supplementary pectoral fin on 
each side, formed of a membrane stretched over finger-like 
processes, which in the gurnards are unconnected. By the 
impulse of these on the surface of the water, the flying-fish 




Flying-fish. 

can rise several feet into the air, and suspend themselves 
above the surface for a few seconds, often sKimming lightly 
over it for a considerable distance. They are gregarious ; and 
it is when a shoal of them is chased by the CoryphsBna — 
commonly, but erroneously, termed dolphin — or some similar 
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enemy, that the most remarkable leaps are taken. They not 
unfrequently fall upon the deck of vessels that happen to be 
passing* amongst them. The iinger-hke processes are usually 
prolonged beyond the fins, and appear to possess an amount of 
sensibuitv unusual in such parts. 

271. The Sciemidce (Maigre family) have a general resem- 
blance to the perches, but mffer from them in the absence of 
teeth from the palate, and some other particulars. They 
principally belong to tropical seas, a few inhabiting the 
Mediterranean. 

272. The Sparidw (Sea-bream tribe) resemble the last in 
general form, but have no spines on the gill-covers. Some of 
uiese, including the genus Sparus, already mentioned as grind- 
ing down the stony corals, have the sides of the jaws covered 
with round flat teeth, resembling a pavement. Others have 
teeth with cutting edffes. 

273. Another small family, Menida, differs from the last 
chiefly in the great extensibility of the upper jaw. 

274. The next family, SquamipenneSy is so named because 
the soft and even the spinous parts of their dorsal fins are so 
covered with scales as not to be distinguished from the rest of 
their bodies. The most interesting genus is the Chastodorty of 
which several species, remarkable for the beauty of their colours, 
abound in tropical seas. One of these, the C rostratus, which 
has a very prolonged snout, has the faculty of shooting insects 
with drops of water projected from the mouth, anclit then 
seizes them as they fall. This power is the more extraordi- 
nary, as, according to the laws of the refraction of Ught, the 
place of the insect wiU appear to the fish different from the 
reality — the rays passing irom a rarer to a denser medium ; 
and the drop must not, therefore, be projected in the Une in 
which the insect appears to be, but somewhat below it. This 
httle fish, which is a native of India, is often kept in glass- 
vases by the residents there, job gold-fish are in this country, 
for the purpose of affording amusement by its dexterity. 

276. The next family, Sedmbendce (the Mackerel tribe) is 
one of very great importance to man. It comprises a large 
number of genera, a vast collection of species, and numberless 
individuals. The aspect of the common Mackerel, with its 
spindle-shaped, beautifully-coloured, smooth, and small-scaled 
body, is well known. It very rapidly dies out of water, and 
soon becomes tainted. The Mackerel has been supposed to be 
a migratory fish, on account of its appearing on our shores in 
immense shoals at particular epochs. But it may be caught 
aU the year round on our coasts, which shews that it does not 
wholly desert them, as is done by the really migrating tribes. 
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The fact is, that it passes most of the year in the open sea, and 
that its object in approaching the shore is to deposit its spawn ; 
after which, those that have escaped being entrapped by the 
ingenuity of man, return to their rormer quarters. The extent 




Mackerel. 

and importance of the mackerel-fishery of Britain, especially 
in the south and east, are well known. The Tunny is an alli^ 
species, attaining a much greater size, and also valuable as an 
article of food. It frequents the Mediterranean, and is occa- 
sionally seen on our own shores. It sometimes attains Hie 
length of fifteen or even eighteen feet. To this order belongs 
also the Xiphias, or Sword-fish, distinguished by its long pointed 




Sword-fish. 



beak. This is a most powerful offensive weapon, and with it 
this fish attacks the largest inhabitants of the ocean. By its 
high dorsal fin and expanded tail, it is able to impel itself 
forwards with great force ; and when attacking a large animaJ, 
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it makes a violent dart against it, quite transfixing it with its 
sword. It has been known in this manner to drive its beak 
into the timbers of a ship, and, not being able to withdraw it, 
to break it off, and leave it. The sword-fish abounds in the 
Mediterranean, but is less frequent in the Atlantic. It is very- 
datable as food, and often attains the len^h of fifteen feet. 
The Dory, of which one species is highly pnzed by epicures, is 




Dory. 

another fish of the same family. It is remarkable for the fila- 
mentary prolongations from its dorsal fins. And, lastly, may 
be mentioned the CorypJuBruiy commonly known as the Dolphin. 
This is a large and splendidly coloured fish, which darts 
through the water like a radiant meteor, exhibiting an extra- 
ordinary play of colours when brilliantly illuminated. It has 
long been celebrated for its change of colour when dying ; a 
peculiarity which belongs to many other kinds of fish. It 
swims with great rapidity, and is very voracious, committing 
^freat havoc among the fiying-fish and others of like size. The 
mfluence of light on the colour of animals is remarkably shewn 
in the far superior brightness of the Indian Scomberidse, when 
contrasted with the blackish hue of those of northern seas. 

276. The family of TcenicUe (Ribbon-shaped Fishes) is a 
small one allied to the Scomberidse, differing chiefly from it in 
the remarkable lateral flattening of the body. Few species are 
known on our shores ; one of the largest, Lqndoptis argyrms, 
the Scabbard-fish, occasionally appears on these coasts; it is 
about five feet long, swims with extreme rapidity, and often 
with the head above water. Allied to this is the Trichiurus, 
some of the Indian species of which have been said to possess 
electric properties ; but this is doubtful. 

277. The Theutyes (Lancet-fish tribe) are another small 
family aUied to the mackerels, but are peculiar for their 
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cutting spines on each side of the tail, and a horizontal spine 
before the dorsal fin. They have only a single row of tee&, 
and feed chiefly on marine plants. Their powerful lancet- 
shaped spines are used very dexterously as weapons of defence; 
and in this respect may be compared to the horns of the 
Iluminantia. 

278. The fishes of the tenth family, PlmryngincB Idbyrinthth- 
formcp, are characterised by a very peculiar structure, from 
which they derive their designation. The membranes of the 
pharynx, or back of the mouth, are divided into small irregu- 
lar leaves, containing cells among them, which the fish can at 
pleasure fill with water; and by ejecting a portion of this 
water it moistens its gills, and may thus continue its respira- 
tion out of its proper element. By means of this apparatus, 
which resembles that possessed by the land-crabs, these fishes 
are enabled to quit the pool or rivulet which constitutes their 
usual element, and move to a considerable distance over land. 
Such a provision is especially desirable in tropical climates, 
where shallow lakes are often dried up by a continued drought, 
and their inhabitants must perish ii not enabled to migrate. 
The people of India, often witnessing the appearance of these 
fishes where they were known not to exist, oelieve that they 
fall from heaven. Some of them are able not only to traverse 
plain grounds, but can climb steep banks, or even trees, in the 
course of their journeys. The most curious is the' AnabaSj 
commonly known as the Climbing-perch of Tranquebar, which 
climbs bushes and trees in search of its prey, a species of 
land-crab, by means of the spines on its back and gill-covers. 

279. The Mugilidce (MuUet tribe) are lengthened and 
often nearly cyhndrical nshes, with a somewhat projecting 
snout, and a very small mouth placed beneath it. They are 
gregarious in their habits, frequenting the mouths of rivers in 
large troops, and constantly leaping up out of the water. There 
are several species found in European seas, of which the flesh 
is much esteemed. That best known on the British coast is 
the Mtigil chelOy or Thick-Upped Gray Mullet. The fishes of 
this family feed in part upon crabs and other small Crustacea. 

280. The members of the family GoHodai (or Goby tribe) 
are known by the thinness and flexibihty of their dorsal spines. 
Many of them are remarkable for producing their young aUve, 
the eggs being hatched within the body of the parent. This 
is the case wim the Blennjr, of which several species frequent 
the British shores, hving in small troops among the rocks. 
They are remarkably tenacious of life, and are capable of being 
kept a good many days in moist grass or moss, but they are of 
httle value as articles of food. One of the most interesting 
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Species of this family is the Anarrichas lupus, or Sea-wolf. It 
inhabits the northern seas, and is often met with on our shores, 
attaining the length of six or seven feet. It is very formidable 
in aspect, and the size of its teeth, with the colours and pecu- 
liar physiognomy of its head, remind the observer of the cami- 
Toroos mammalia. Its manners accord with its aspect, for it 
is remarkably strong, very active, and equally ready to defend 
itself or to attack an enemy. It often enters the fishermen's 
nets, for the purpose of plundering them of the entangled fish ; 
and when the fisnermen attack it, and it cannot escape, it fights 
like a Hon. After receiving very severe injuries, and seeming 
dead, it wiU often inflict a sharp bite if incautiously irritated. 
It is seldom eaten in this country through dishke to its appear- 
ance, but it furnishes light and wholesome food. The Arctic 
seas appear to be its appropriate home, and there it attains 
a larger size than further south: it is very valuable to the 
Icelanders, who salt its flesh for food, and employ its skin as 
shagreen. The true Gobies have the ventral fins placed for 
forwards, and united at their bases ; they are chiefly remarkable 
for the nest which they construct among the sea-weed for the 
protection of their young. They prefer a clayey bottom, 
m which they excavate canals, and in these they pass the 
winter. 

281. The next family, Pectorales pedunculati, derives its 
name from the pecuhar structure of the pectoral fins, which 
have a kind of wrist formed by the elongation of the bones to 
which they are attached. This conformation gives these fishes 
a very strange appearance, and enables them to leap suddenly 
up in the water in pursuit of their prey, and even to leap over 
the mud. In many of them the skdeton is demi-cartilagmous. 
One of the most curious is the Laphius, or Fishing-frog, of the 
British sea^, which is met with chiefly on muddy shores. It 
derives its name in part from its wide gaping mouth, and in 
part from the peculiar manner in which it angles for its prey. 
It has some curious appendages to its head, which termi- 
nate in long, round, and rather brilUant filaments, having a 
resemblance to worms. The animal lurks in the mud, and puts 
these appendages' in vibration; they are mistaken for worms 
by small fishes, which they attract, and these are gulped down 
the capacious maw of the lophius. To such an extent is this 
voracity carried, that the angler (as it is sometimes called) is 
often an article of value for the fish which it has in its stomach, 
although its own flesh is worth but little I There is an allied 
genus, the Chironectes, of which a species abounds on the north 
coast of Australia. When the tide ebbs far back in the dry 
season, these frog-fiishes are so abundant, and capable of taking 
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such vigorous leaps, that those who have visited these places 
have taken them at first sight for birds. The iishes of this 
genus can inflate their large stomachs with air, in the manner 
of the tetraodons. 

282. The LabridiB (Wrasse, or Rock-fish tribe) are easily 
known by the thickness and fleshiness of their lips, whence 
their name. Those of the genus Ldbrus are known on the 
British shores by the name of old toives ; some of them vary 
considerably in their colour. They frequent deep pools amongf 
the rocks, hiding themselves in sea-weed, and leeding mostly 
upon Crustacea. This family contains a large number of 
species, chiefly inhabiting tropical seas, and remarkable for 
the beauty of their colours, but they are usually of small or 
moderate size ; their habits are little known, and they are of 
but slight direct importance to man. Some of them have 
received the name of 'parrot^shes^ on account of the brilliancy 
of their markings and the form of their jaws. 

283. The last family of the Acanthopterygii consists of the 
Fistularida (Pipe-mouthed Fishes), at once recognised by the 
very prolonged muzzle. Some species have the bodies also lone* 
ana cylindrical, whilst in others it is oval and compressed. 
They are chiefly found in warm latitudes; but one species, 
Centriscus scolapax, Sea-snipe, Sea-trumpet, or Bellows-fish, 
is occasionally found on the Cornish coast, as a straggler from 
the Mediterranean. 
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284. The class of vertebrated animals next above fishes is 
distinguished by a name expressing creeping habits (repOy I 
creep). Like fishes, the animals of this class are oviparous, or 
produced by eggs, and many of them are covered with plates 
and scales. They are also, like fishes, cold blooded. They are 
superior, however, to fishes, in having lungs, and breathing 
the atmosphere. While the fishes possess a heart of only two 
cavities, that of the reptile consists of threCy which may be 
considered as, in one sense, an imperfect form of the organ ; 
and the consequence is, that only a portion of the blood, on 
returning from the veins, is propelled through the lungs, the 
greater part passing again into the circulation without being 
aerated. Hence the coldness of the blood of the reptile, and 
hence it is that animals of this class are in general sluggish in 
their digestive powers, and also in locomotion. The vitality of 
the reptile may be said to be low, and it is not surprising that 
many of them are capable, under a low temperature, of falling 
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into a state of torpor, during which the whole of the animal 
functions are suspended. 

285. There are differences among naturaUsts as to the classi- 
fication of Reptiles ; but latterly the tendency has been to 
consider the Tortoise, the Lizard, the Serpent, and the Frog- 
as the four leading types; and, accordingly, the whole may 
be ranked in four orders — CheUmia, Sauria, Ophidia, and 
Batraehin, 

286. Ordbr Chelokia are distinguished by a peculiar form 
of the skeleton, having evidently in view the protection of the 
animal. In typical species, the ribs are expanded so as to form 
but one bony plate, having no flesh outside, but covered with 
homy plates, secreted from the skin like hair or nails ; the 
breastbone being similarly expanded into a plate covering the 
whole of the lower surface, and ioining the edges of the upper 
plate ; so that the animal may be said to be sheltered in a box 
formed of its bones. Within this box, the upper plate of which 
is named the carapace j and the lower the ptastron, the animal 
can even withdraw its head and feet, and thus set most enemies 
at defiance. When it is observed that the Chelonia are in 
general without teeth, claws, or other sharp instruments, and 
are for the most part herbivorous and of gentle dispositions, it 
seems not inappropriate that they should be provided with such 
a means of defence. 

287. In the Chelonia, the jaws are covered with a homy 
substance, resembling that of the bills of birds; but their 
surfaces are usually rounded, so as to be more adapted to bruise 
than to bite. In those designed to live in the water, the 
extremities take the form of paddles. 

288. The family Chelomdce (Turtles) are designed for a 
sea-life, feeding chiefly on marine-plants, and only coming on 
land to deposit their eggs, which they do thrice a year, laying 
about a hundred at a time. They are generally large animals, 
sometimes exceeding five feet in length, and 800 pounds in 
weight. The bones and plates are not so closely joined as in 
land-tortoises ; consequently, their bodies possess a certain 
degree of flexibility. The Chelone midas (Green, or Edible 
Turtle) is noted for the delicious food which it yields. Animals 
of this species may be seen in the tropical seas of America, 
browsing in large Socks on the plants growing on the bottom, 
only ascending to the surface now and then to breathe. They 
migrate hundreds of leagues to lonely shores, where there are 
loose sands fitted to hatch their eggs. Ascension Island, in the 
South Atlantic Ocean, is notea as one of their favourite 
retreats. 
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289. The Chelone inibricata (Hawk's-bill Turtle) is a 
smaller species, having a homy and pointed muzzle, fitted to 
cut as well as bruise. It is remarkable on account of the homy 
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plates covering its carapace, which, being thicker and stronger 
than usual, and beautifully coloured, furnish a material for 
combs and other useful articles. About twelve pounds of 
tortoise-shell, as the substance is called, is yieldea by each 
fuU-gi'own animal. These plates do not join at the edges, like 
those of land-tortoises, but overlap each other, like the scales of 
other reptiles. 

290. The Chelone caretta (Loggerhead Turtle) has a 
strong mouth with sharp jaws, and feeds upon various 
marine animals, as well as plants. Its carapace is covered, 
not by plates, but by a thick leathery skin. This animal 
(called also Sphargis) inhabits the Mediterranean, as well as 
the Atlantic and Pacific Oceans. 

291. The family Emydce (Fresh-water Turtles, or Mud 
Tortoises) are comparatively small animals, distinguished by 
the form of their feet, which end in toes furnished with 
claws, but nevertheless, being webbed, are useful for swimming. 
They inhabit the rivers of the south and east of Europe. To 
this ^roup belongs the Snapping Turtle of America, a com- 
paratively destructive and powerful animal, possessed of sharp 
claws and a long tail, and capable of biting through a stick 
half an inch in diameter. It lives upon small animals in 
and out of the water. 

292. The family Testudinidce (Land Tortoises) have their 
armour thicker and stronger, in proportion to their size, than 
the aquatic species. The legs are short, and the feet clubby, 
shaped somewhat like those of the elephant, and adapted for 
walking on firm ground only, as the surface they present is 
very small. The animals are inoffensive, living chiefly upon 
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roots and v^etables, and the insects which infest them. They 
dig burrows for themselves in which to sleep over the winter. 




Tortoise. 

Some individuals of the family have been known to live to 
an age extending over four or live human generations. 

293. There is a genus differing from the above, and named 
the TrionyXy from having three of the toes on each foot 
furnished with claws. Tjie carapace and plastron are not 
completely ossified, and are covered with a soft skin. The 
animal is highly serviceable in the Nile and other rivers 
in destroying young crocodiles and alligators. 

294. Order Sauria have generally four short legs ; their 
mouth is always armed with teeth; their toes are tumished 
with nails, or their feet are palmated or webbed, according 
to their terrestrial or aquatic habits; their tails at the base 
are almost as thick as the body itself. 

296. This order comprehends five famiUes — Crocodiles, 
Lizards, Iguanas, Chameleons, and Scincoidiens. 

296. Family Crocodilido! (Crocodiles) are inhabitants of 
the rivers and fresh water of the countries bordering on the 
equator. They are huge and formidable animals, frequently- 
attaining a length of twenty and thirty feet. The head is 
large, and each of the jaws, which are of an enormous length, 
is furnished with a single row of teeth. The back and tail 
are covered with strong plates or shields, so placed as to 
permit of free motion in all the parts of the body and Hmbs. 
The back is impenetrable to a musket-bullet. The le^s being 
short and the feet palmated, the motion of the ammal on 
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land is necessarily slow ; but in the water it moves with great 
rapidity, the tail acting as a large and powerful oar. This 
instrument, in which the scales assume the form of a serrated 
ridge, is a most powerful weapon of defence or attack. Like the 
vulture, the crocodile usually feeds upon the decayed carcasses 




that may come in its way ; and it is thus of considerable service 
in those hot countries of which it is an inhabitant. But when 
it kills for itself, it frequently secretes the body of its prey in 
some hole at the edge of the water, where it is suflfered to 
putrefy, after which it is swallowed without being masticated. 
The eggs, which are about the size of those of a ^oose, are 
deposited in the sand, and hatched by the heat oi the sun. 
The females guard their young* for the first three or four 
months of their existence, dunng which time they are in 
considerable danger of being devoured by the males, as well 
as by the ichneumon, and other animals. There is only one 
genus of this family, Crocodiltts, containing three species — 
1. The true Crocodile j which abounds in the Nile; 2. The 
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Alligator y found in the large rivers and swamps of North 
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and South America ; and 3. The Gavtal, which inhabits 
India and the islands of the Eastern Archipelago. The 
Malays consider the hunting of these animals excellent sport. 
Large parties, armed with pikes, pursue them in the marshes, 
and kill vast numbers of them. 

297. Family Lacertida (Lizards) have the body elongated, 
and in general appearance resemble the crocodile, though in 
point of size they bear no comparison to it. They are cha- 
racterised by long slender tongues. Cuvier divides them into 
two genera — ^the Crocodile Lizards, and the True Lizards. 

298. The Crocodile Lizards (Hydrosauria) derive their 
familiar name from their large size — ^some of them measuring 
upwards of six feet in length — and from having a crest of 
spines, similar to that of the crocodiles, upon the tail. In 
many species, also, the plate-coverings resemble those with 
which mat animal is defended. They are sometimes called 
Monitors, because they warn each other of the approach of 
an enemy by a shrill whistling sound. They are mostly 
inhabitants of South America, frequenting the rank herbage 
of the savannas and the sides of rivers, where they feed 
almost exclusively on vegetable substances. Their flesh is 
considered a CTeat delicacy. 

209. The True Lizards (Lacerto!) are distinguished from 
the Hydrosaures by being covered with scales instead of 
osseous plates or shields; as also by being strictly terrestrial 
in their habits, as their rounded tail indicates. This genus, 
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by no means numerous, contains some of the most beautiful 
species of the saurians. Most of the European, and nearly 
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all the British Lizards, helong to it. They vary in size from 
five to thirty inches. Their food consists of insects, fro^ 
and small mammals. They shelter themselves in old wsuls 
and dry places, and, except in tropical countries, pass the 
winter m a state of torpidity. 

800. Family IguanidcB (Iguana, or Guana Lizards) are 
so called from the name given to many of them by the 
natives of tropical America^ where the most typical examples 
are found. They are chieflv distinguished irom the true 
lizards by a short and thick tongue, with the extremity 
very sUghtly cleft. They live chiefly amoi^ the branches 
of trees, feeding upon leaves and fruit, together with insects 
and eggs. 

301. This family has been divided into five genera — Iguana 
Proper, Gecko, Stellio, Polychrus, and Anolis. 

302. Iguanas, properly so called, are, like the true lizards, 
covered with small imbricated scales; but are distinguished 
from these by a dorsal crest, and by the slender and compressed 
character of their tail. They also diflTer from them by naving 
a large thin fold of skin, or dewlap, under the chin, and 
porous tubercles in the thighs. Each jaw is furnished with 
a range of triangular teeth, with the edges finely sharpened, 
and a double row also on the palate. They feed on vege- 
table substances, and live chieny upon trees, though they 
frequently enter the water. Many of the species attain a 
length of four and ^\e feet; and both their flesh and eggs 
are esteemed delicate food. 

303. The Geckoes, or Nocturnal Lizards (Platydactylus), have 
not the attenuated form we generally find in reptiles of this 
order, but have a flattened body and a broad head, which, 
aided by their sombre colour, gives them a disagreeable appear- 
ance. Though the Geckoes are timid and harmless, they are 
always regarded by the vulgar as having a venomous character. 
They frequent buildings. Most of them present a curious 
organisation of the foot, by which the sole is converted into 
a sucker, enabling the animal to creep up vertical walls and 
along ceilings, like the flies upon which it feeds. They are 
common in the warm climates of the Old and New World. 

304. Stellios have the depressed head and body of the 
Geckoes, and much of the same forbidding appearance ; are 
chiefly distinguished from them by their tails, which are 
encircled with rings of large scales. Their neck is narrow, 
and the head generally much enlarged behind by the muscles 
of the jaws. 

806. The Marblets, Polychrus {*oXvs, many, and.A;e««» colour), 
are furnished with a large lung, which fills nearly the whole 
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body, and, subdivided into numerous cavities, gives them the 
power of chan^ng their colour hke the chameleon. Their 
ribs surround the abdomen, and form complete circles; and 
the tail, which is round, is more or less prehensile. They 
have no crest. 

306. Anolis is the vernacular name in the Antilles of the 
lizard, to which the generic term Anolis is appHed. They are 
remarkable for the faculty of inflating an appendage under the 
throat. They are light and agile in their movements ; and in 
the beauty and briluancy of their colour exceed all others of 
the saurian order. One species, the Basilisk, is distinguished 
by a mitre-shaped crest on the top of its head. 

307. Family Chameleonidce (Chameleons) are animals of 
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Chameleon. 

small size, with a prehensile tail. They are readily distin- 
guished from the other lizards by having scansorial or climb- 
ing feet, similar in their general structure to those of parrots. 
They are natives of the warm parts of the Old World, and live 
in trees, which they seldom leave. Their prey, consisting of 
flies and other insects, is taken by darting out the tongue, 
which is terminated by an adhesive disk. They are capable 
of directing their eyes in two diiFerent ways at once — a faculty 
useful in giving information of the proximity of food in any 
direction. They are also remarkable for the power they 
possess of changing their colour, which is supposed to arise 
from the layers of the skin containing two kinds of pigment, 
situated at mfierent depths. 

308. Family ScincoidiB (Skinks, or Serpent-like Lizards) 
are so called from their general resemblance to snakes. Their 
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feet are very short, their hody much elongated, and they are 
for the most part covered with serpent-hke scales. 

309. Geolo^ has made us aware that there was a period in 
the history of the globe, during- which animals of this order, 
exhibiting some highly peculiar features, were the chiefs of 
creation, no mammaUan animals then existing. The Ichthyo^ 
saurus was a marine animal, sometimes as much as twenty 
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feet in len&^th, possessing the vertebrae of a fish, with paddle- 
feet, hke those of a turtle, and a crocodile-like head, armed 
with sharp and formidable teeth. Its fossil reinains abound 
in the has and oolitic formations. The Plesiosaur was a 
smaller animal, with a neck of extraordinary length, and a 
small head. It probably swam about on the suriace of the 
water, arching its long neck in all directions on the outlook 
for fish, at i/oiich it would be able to dart its head, even to 
the depth of several feet. There were also land Saurians, of 
colossal size, the Megalosaurus, Geosaurus, and Iguanodon, 
the last being so named from its teeth resembling those of 
the Iguana Lizard, arguing herbivorous habits. But the 
most singular fossil saurian is the Pterodactyle, By an 




Pterodaotyle. 

extraordinary development of the forefinger, it was furnished 
with a pair of large wings, like those of the bat, and thus is 
supposed to have been enabled to pursue insects in the air. 
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The only animal of the existing time approaching to the 
character of the Pterodactyle is the Dr€iOo VolanSj or Flying 




Flying Lizard. 



Lizard, a small creature, possessing a membrane at its sides, 
by which it can float, as upon a parachute, from one tree to 
anothen 

310. Order Ophidla have the remarkable distinction of 
being destitute of limbs, yet are in their general characters so 
like saurians, that some naturalists decline to consider them 
as a separate order. In the possession of teeth, and in the 
scaly covering of their bodies, as well as in their general 
internal organisation, they closely correspond with the lizard 
tribes; and a further connection is shewn in the fact, that 
while some lizards have only two feet, some serpents shew the 
rudiments of the same number of limbs, though of no observable 
use. The serpents appear designed for a furtive life in grass 
and shrubbery, where they prey upon small animals. Their 
elongated bodies move in two ways — by alternate extensions 
and contractions, after the manner of worms, and by a series 
of arches, the straightening of which causes the head to keep 
continually advancing. They remain torpid during winter, 
and each season cast their skin. The tongue is forked. All 
are furnished with teeth, of which the greater number of 
species have three rows. A smaller number have only two 
rows; but as if to make up for this comparative weakness, 
they possess two fanffs, containing poison — a peculiarity, it 
may oe remarked, always inferring feebleness, or the want 
of other means of defence, in the animals exhibiting it. The 
serpent has from two to three hundred vertebrse ; the head is 
small, but for its size has a large swallow, so as to admit of 
the prey being eaten entire. Like hzards and tortoises, the 
serpents are oviparous; but in some the eggs are retained so 



120 ZOOLOGY. 

long as to be in a manner hatched within the body of the 
parent, and thus are bom alive. 

311. The order compehends five families. 

312. Family AnguvMcs (Slow- worms) are generally of 
small size and harmless. In their structure they make an 
approach to the lizards, the bones of the pelvis and shoulder 
existing in a rudimentary state under the skin. The common 
Slow-worm, or Blind-worm, of this country has received its 
second name from the supposed absence of eyes ; this is an 
absurd error, however, as the eyes, though smIiU, are very 
brilliant. It is a perfectly harmless animal, feeding on insects, 
slugs, &c. It is said to swallow frogs, birds, and mice ; but 
this is impossible, as the bones of its jaw do not separate in the 
middle, and its swallow is consequently small and not dilatable. 
Vhen alarmed, it throws the whole of its muscles into contrac- 
tion in a peculiar manner, and is then vexy brittle, so that it fre- 
quently loses its tail by various accidents ; m the course of a year, 
however, this member is replaced. There is a larger species of 
this family existing in America, which attains the lengtn of two 
feet, and from its extreme brittleness, is called the Gla^-serpent. 

313. The HydrophidcB (Water-serpents) are comparatively 
few, and are limited in their geographical ranffe. They are 
mostly found in the seas and rivers of the East Indies, and in 
some localities they are by no means uncommon. They are 
chiefly known by the very decided vertical compression of the 
tail and hinder part of the body, which may thus be compared 
to the tails of fishes; hence they swim with considerable 
facility, occasionally coming to the surfeuie to respire. They 

^possess poison-fangs, and are more dangerous than crocodiles 
or sharks to persons entering the water where they abound. 

314. The AmphisibcenidcB ( Double- walkers ) are a still 
smaller group, intermediate in some respects between the 
slow-worms and the true serpents. They derive their name 
from the power of moving either backwards or forwards with 
ecjual facility. The two extremities of the body are so much 
ahke, that they would not be distinguished by a superficial 
observer, the eyes being so very small as sometimes to appear 
wanting ; the whole body is of nearly equal diameter. This 
group is restricted to the warmest P^rts of South America. 
Notwithstanding the common idea of its venomous properties, 
it is quite harmless, and subsists on ants and other small insects. 
It has not the power of separating the bones of the jaws, which 
distinguishes the true serpents. 

315. Family Crotalidce includes the great bulk of the 
venomous species. Their type is the Rattlesnake, so called 
from the sound produced by a series of homy rings at the 
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extremity of the tail when the animal is in motion. The 
poison-fangs are each pierced by a small canal, which gives 
issue to a poisonous fluid. When not in use, these he incased 
in the upper gum ; but when the animal is irritated, they are 
unfolded, ana struck into the victim, the poison being at the 
same time ejected with great force by the action of the muscles 
that shut the lower jaw. The 
matter is poisonous only when 
introducea into the blood. The 
bite of the rattlesnake produces 
almost instantaneous death ; 
but they never attack man 
unless when trodden on or pro- 
voked. Their food consists of 
birds and small animals, and 
such is the terror with which 
they inspire these creatures, 
that it often renders them in- 
capable of saving themselves 
by fligbt. This may have 
given rise to the supposition, 
that rattlesnakes had the power 
of fascination. Some species 
are from five- to six feet in 
length, and about the thickness 
of a man's arm. Besides their other pecuUarities, this genus 
is also remarkable for a deep hole behind each nostril, the 
use of which has not been ascertained. 
316. The Vipers ( Vipera, a contraction of vivipar — vivus, 

ahve, and parOy I 
bring forth) are pro- 
duced from egg^ ; 
but in the act of 
deposition, the cover- 
ing is broken, and 
the young come forth 
alive. They are dis- 
tinguished from the 
former genus by a 
broader head, and by 
the absence of the 
rattle, as well as the 
cavities behind their 
nostrils. Vipers are 
most abundant in hot 
countries, where they attain the largest size. The Common 
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Adder and the Black Adder are the only two species of 
venomous serpents indigenous to Britain. 

317. Family Coluberida (True Sn^es). — This group, which 
is non-venomous, and very extensive, includes idl those ser^ 
pents in which the subcaudal plates are arranged in pairs, thus 
comprising the largest serpents in existence. Most of the 
family have the greater number of the characteristic properties 
of the order highly developed. This family, Coluberida, 
consists of Boas, Pythons, ana Colubers. 

318. The Boa Constrictors, which are peculiar to the tropical 




Boa Constrictor. 



regions of America, are characterised by having the under 

Sart of the body and tail covered with transverse shields, 
f any of the species have been known to exceed forty feet in 
length, and they can swallow large animals, such as sheep and 
even oxen. This they effect by coiling themselves round the 
body of the victim, and crushing it till every bone is broken. 
They then moisten it with sahva, and proceed to swallow it. 
The Pythons are inhabitants of Asia, and differ from the 
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Boas principally in having* the plates under the tail double. 
Though many of them are as lai^ as the Boas, yet the^r feed 
on birds, rats, and other small animals. The serpents exhibited 
in this country under the name of Boa Constrictors are mostly 
Pythons. The Colubers, properly so called, are inhabitants of 
Europe. They sometimes attain a length of six or seven feet. 
In appearance they resemble the Pythons, and, like them, feed 
on small animals, such as insects, mice, and frogs. They prefer 
marshy situations. 

319. There is also an important ^oup of coluberiform 
serpents which are venomous, inhabitmg India and Africa. 
They are externally distinguished by little more than the com- 
parative thickness of the muzzle. I'hemost formidable of the 




Cobra da Capello. 

^oup is the Cobra da Capello of India, the bite of which is 
iatal within an hour. 

320. Order Batraghia (from Bar^ax^i^ a frog) includes 
frop, toads, and such reptiles as have no scales, but a naked 
and moist skin. They are remarkable for a curious pecuharity 
a||;ending their reproduction. On issuing from the e^^, they 
are in an immature state, possessed of gOls, and thus litted to 
live in the water. The order comprehends three famihes, 
respectively represented by the Frog", Toad, and Newt. 

321. Family Banida, or Frogs (rana, a frog), are so well 
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known that a description of them seems unnecessary. Their 
power of leaping is remarkable, and they are the best swimmers 




Frog. 

of all four-footed animals. They are of a yellowish brown 
colour, with black spots. Their mode of breathing* is one of 
the most curious characteristics in their organisation. Their 
inspiration is effected by the muscles of the throat, which, by 
dilating, draw in air through the nostrils. The contraction of 
these muscles, while the nostrils are closed by the pressing of 
the tongue against their interior orifices, and the mouth at the 
same time being shut, compels the air to enter the lungs. 
The animal would thus be choked if the mouth were kept 
open. Their expiration, on the other hand, is produced hj the 
contraction of the muscles of the abdomen. In cold regions, 
frogs pass the winter in the ground, or in mud under water, 
without eating or breathing. The spawn, consisting of a vast 
number of eggs, each of which is surrounded bv a covering 
of transparent glutinous matter, is deposited at tne bottom of 
some stagnant-pool early in spring. Owing to some partial 
decomposition, and the consequent disengagement of a gas, the 
entire mass becomes lighter than the surrounding water, and 
rises to the surface. The young then burst from their prison, 
and feed on vegetable matter. In the early stage of their 
existence, they are called tadpoles, and are of a black colour. 
They breathe by gills, and are characterised by a round head 
and long tail. In this state, they may be regarded as fish ip. 
all essential respects. They increase for a time rapidly in size, 
without undergoing much change in form, till they attain a 
length of about an inch. The hind feet are then developed ; 
next, the anterior extremities assume their ultimate form, the 
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tail is gradually absorbed, the hinder part of the body 
becomes rounded, and the beak falls off, discovering the true 
jaws. The eyes, which in the tadpole were only discerned 
through a transparent spot in the skin, become visible with 
their three hds; the gills are obliterated. As soon as they 
have effected their metamorphosis, they breathe by lungs, 
and become carnivorous, feeding upon insects, slugs, ana 
similar animals. The Common Frog (i?. Temporaria) is the 
only species indigenous to Britain. 

322. The Surinam Frog is remarkable for being much 
smaller in the mature than in the immature state, the tadpole 




Surinam Frog ; half of real length. 

l)einff fully eight inches long, while the frog is diminished, 
chiefly by the Toss of its tail, to three. 

323. The Tree-frogs (HyUe) differ from the common frogs 
chiefly in having their feet provided with suckers— a confor- 
mation which enables them to adhere to the surfaces of bodies, 
and even climb trees. This they do in pursuit of insects. 
These also lay their eggs in the water, and hibernate during 
winter. They are natives of America, and many parts of 
Europe ; but are never found in Britain. 

324. Family BufoidcD (ToadsJ resemble the frogs in figure, 
but are of a dull cadaverous nue, and covered with warts. 
Their movements are slow. They are characterised by a 
swelling above each eye, from which a fetid milky excretion is 
expressed; but this is said to be destitute of any venomous 
quaUty. They are useiiil in gardens, as they feed on worms, 
slugs, and wasps; yet they are hated and persecuted by the 
ignorant. They seldom frequent the water, but for the purpose 
of depositing their eggs. Their hibernation is passed on land, 
either in some sheltered space, or in burrows which they 
excavate for themselves beneath the surface of the ground. 
Two species are found in Britain, the Common Toad and the 
Natterjack, The former progresses more by leapino- than 
crawling; and the latter does not leap, but creeps, which it 
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does with considerable celerity. The natterjack is found in the 
heaths of the «outh of England. Other species are the Both- 
Hnator, the Bhinella, the Antilophtts, the Breviers, and the 
Pipa, 

335. The fiimily of Salamanders, the largest of which does 
not exceed two feet in length, have the body and tail elongated. 
They bear a strong resemblance to the lizards in their general 
form, but are easily distinguished from them by their smooth 
soft skin. They may be subdivided into three genera — the 
True Salamanders, the Tritons, and the Amphibious Newts. 

326. The True Salamanders remain in the water during 
their tadpole state. In their adult condition, they hve princi- 
pally on the land, and frequent their original element only for 
the purpose of depositing their youn^, which are produced 
alive. There are tew of these reptiles in Europe ; in America, 
many have of late years been discovered. The surface of their 
bodies, like that of the toad, is somewhat warty, and they 
have a gland containing an acrid secretion said to oe poisonous. 
Their tail is cylindrical, or rounded. Eggs are hatched within 
the body, and young are produced alive. These animals prefer 
damp and humid places, particularly at the edges of walls, 
hiding among rank-grass, where their food, whicn consists of 
slugs and worms, is readily procured. 




Newt 

327. The Tritons, or Aquatic Salavianders, commonly called 
Newts, pass the greater part of their life in the water. Their 
tail, which is their chief organ of locomotion, is vertically 
compressed, or oar-shaped. They possess the extraordinary 
power of reproducing hmbs that have been cut off. There are 
three species indigenous to Britain. 
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328. The Amphibiaus Newts (Amphineusta) which are 
similar in form to the two preceding genera, breathe both by- 
lungs and gills, respiring by the former on land, and by the 
latter in water; and are tiiie only true amphibians among 
vertebrated animals. This genus, consisting of the Proteus, 
the Syrens, and some others, are chiefly mhabitants of the 
American continent. 



CLASS BIRDS. 

329. The third class of vertebrated animals is the Birds, 
in which we for the first time find a complete double system 
of circulation, attended with its proper consequence of warm 
blood, while yet they maintain the oviparous mode of repro- 
duction which we have seen in Reptiles, only with the addi- 
tional peculiarity of a hatching and nurturing of the young 
by the parent. The most remarkable external features of the 
class are — ^the having the body covered with feathers instead of 
hair or wool, and, as a rule, the fore-pair of limbs adapted to 
serve as wings, in enabling the animal to maintain flight in 
the air. In their internal structure, birds are distinguished 
by having the lungs, which are larger than in the mammalia, 
fixed to the ribs, and jjierced in such a way as to permit 
the air not only to pass into the chest, but also into various 
other cells, that can be inflated or emptied at pleasure. This 
organisation, by increasing their buoyancy, adapts them to 
range over the aerial regions with an ease and celerity to 
which there is no parallel in nature. Their powers of vision 
are more highly developed than those of any other class of 
vertebrated animals, the eye being generally so constructed 
that they can see objects far and near with almost equal 
clearness. 

330. The posterior extremities of birds serve as the sole 
support of the body on the ground, and are usually placed rather 
far back. Most commonly, the feet exhibit four toes, of which 
one is directed behind and three in front ; besides which there 
is, in the fowl tribe, a spur behind, analogous to the thumb on 
the human hand. In the ordinary single posterior tpe, the 
number of joints is only two ; in the external, it is five. The 
toes terminate in claws, and these are of great strength and 
sharpness, where they are to be used in clutching and tearing 
prey. 

331. Birds have no teeth, properly so called, and cannot 
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therefore masticate their food, which is either torn hy the 
heak or swallowed whole— its reduction to a soft and pulpy- 
state bein^ entirely performed in the stomach. The plan of 
the dig-estive system most usual in this class is that which ia 
exemplified in the common fowl. The stomach consists of 
three cavities : the first being formed by an expansion of the 
gullet, which produces a ba^ or chamber known as the orop. 
In this receptacle the food is stored up, and transferred b^ 
degrees to uie second or membranous stomach, where it is 
softened by the action of the gastric-juice. It is then con- 
ducted to the gizzard, or third cavity, m which the process of 
digestion is completed. This last stomach presents modifica- 
tions varying with the nature of the food on which the bird 
subsists. If it feeds on grain, the sides of this stomach are of 
considerable thickness, and are moved by powerful muscles, 
which act as a mill in grinding down the food ; but in those 
species which subsist on animal substances, or on soft herbage, 
the muscles are reduced to extreme delicacy. In many cases 
the process of digestion is promoted by the swallowing of 
small pebbles, which, being brought into contact with the food 
in the gizzard by the muscular action of the stomach, produce 
an effect similar to that of teeth, and in some measure serve 
the purpose of these agents. 

332. The change of the plumage, termed moulting, gene* 
rally takes place annually ; while with some species a partial 
casting of the feathers occurs also at the breeding-season. 
Many birds migrate from one latitude to another, chiefly 
for the sake oi obtaining a better supply of food. The 
summer immigrants that visit our island — as the swaUow, 
the rail, and the cuckoo — are from tropical regions ; while all 
winter visitants — as the swan and Ihe wild-goose — come from 
the north. The northerly position is the one adopted by the 
bird for its summer residence, and the bringing forth of its 
young. 

333. Not only do birds resemble insects in their general 
stinicture and mode of life, but also in the peculiar develop- 
ment of the instinctive powers. Under the direction of these, 
the place for their nests appears to be selected, their materials 
collected, the nests themselves built, and the young reared in 
them, the migrations are performed, and many curious strata- 
gems are employed to obtain food. These it is sufficient thus 
to indicate in general terms, since it is well known that 
each species has some peculiar habits, while in all the indi- 
viduals of each, they are as precisely alike as their circum- 
stances will admit. Nevertheless, there is observed in birds a 
degree and kind of adaptation to varying conditions which 
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insects do not possess, and an amount of intelligence superior 
to what is found in that class. And in the domesticabihty of 
many tribes of birds, we see an obvious approach towards that 
higher form of attachment to man which is exhibited by 
many species among* mammalia. 

334. Birds are of great utility to man, not only as an article 
of food, but also by keeping in check noxious animals, as 
insects and snakes, and in consuming carrion and other refuse. 

NATATORES. 

336. Order Natatores, or Swimmers. — A considerable 
number of the birds are adapted to an aquatic life, and spend 
great part of their time upon the surface of the sea, or on rivers 
and lakes. These are regarded as forming a distinct order, 
characterised by that webbed form of foot which serves for 
swimming, and named accordingly Swimmers, though in 
reality the order includes birds of great variety of character, 
both in form and in disposition and habits. The legs are 
short, and placed behind the point of equilibrium. The body 
is closely covered with feathers, and coated with a thick down 
next the skin. It is in this order that we iind the nearest 
approach to reptiles which is to be found amongst the 
Birds. 

336. The Alcidoi (Auk tribe) exhibit the most remarkable 
adaptation of the structure of the bird to an aquatic life, with 
which the entire order presents us. This is best seen in the 
Penguins, whose wings are very small, and covered with mere 
vestiges of feathers, which resemble scales ; so that they serve 
as admirable fins or paddles, but are totally useless for flight. 
The feet are placed very far back, so that when upon land the 
bird stands nearly erect. Having no power of flight, and not 
being able to run, the penguin may be overtaken with ease 
upon laud; but once in the water, it distances its pursuers, 
swimming with the ease and rapidity of a fish, and springing 
several feet over any obstacle that may impede its course. 
Besides other characters which are considered as indicating 
an approach towards the reptiles in this tribe, the penguin 
is especially remarkable for having the kind of ball-and- 
socket union of its vertebrae which is peculiar to that class. 
The penguins are exclusively inhabitants of the southern seas ; 
but there are birds of the northern ocean which approach 
them in their peculiar characters. Such are the Puffins and 
Avks; the former have short wings, which can sustain them 
for a httle while ; of the latter, one species has wings well 
adapted for flight, whilst in the other, the wings are adapted 
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to aquatic progression almost as exclusively as in the 

penguin. The Muffin, which comes to Britain both from the 

north and south, and is often found breeding in old rabbit- 

> holes near the sea, has a short deep narrow bill, and homy 
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appendages over its eyehds. Watching on cliffs over the sea, 
it no sooner sees a proper prey, than it plunges like a dart 
into the water, and oiten captures three or four sprats at 
once. 

337. In the family ColyvibidcB (Divers), as in the pen- 
guins, the wings are remarkably short, and the feet placed 
so far behind the point of equihbrium of the body, that they 
are ill adapted for walking. Of the genus ColyirdmSj the 
Northern Diver or Loon is a famiUar example. It is generaUy 
an inhabitant of the most northern parts of the Old and New- 
World ; but on the approach of winter, it journeys southward, 
and is then occasionally found in Scotland. It is said to be 
able to swim below the surface of the water for a couple of 
hundred yards, in pursuit of its prey, which consists of small 
fish. The Guillemots bear more resemblance perhaps to the auk 
family, but resemble the divers in using their wings to propel 
themselves under water. The Grebes (Podiceps) are more 
inland in their habits, living chiefly on the borders of lakes. 
The toes are separate, but each has a fin-Uke membrane 



BIRDS. 



131 



along the side, presenting* a considerable surface to the 
wat«r. 




CSrebe. 



338. Family Pelicantdce (Pelicans) consists of three genera, 
represented by the Pelican, Cormorant, and Solan Goose. 

339. The European Pelican, which may be taken as a 




Pelican. 



representative of the Pelican genus, is as large as a swan, 
and altogether white. It has a long, slightly curved bill, and 
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is remarkable for possessing a large neck-pouch, in which it 
stores provisions and water. It has been affirmed that this 
pouch will contain as many fish as would serve sixty hungry 
men for a meal. The habit of feeding its young from this 
receptacle is probably what has given rise to the popular notion, 
that the pelican sheds the blood of its breast tor the sake of 
its hungry progeny. The bird makes its nest in marshes, but 
roosts on trees. 

340. Genus Phalacrocorax (Cormorants).^-The Black Cor- 
morant is about the size of a goose, and of a bronze black 
colour. It is very common on the British coasts, and in 
former times it was trained in Europe, and still is by the 
Chinese, for fishing, as hawks are for fowling. The cormorant 
is proverbial for its voracity. It carries on its ravages by 
night and by day. It dives to catch its prey, which it can 
pursue for nearly one hundred yards below the water, before it 
is obliged to come up for air. 

341. Genus Sula (the Gannet or Solan Goose). — These birds 
take their prey by hovering in the air at some httle distance 
above the surface, and then dropping down upon any fish that 
they may see rising within their reach. The air-cells are very 
largely developed, especially under the skin of the breast, which 
is almost completely separated by them from the muscles 
beneath ; and it is probaole that they may serve as an elastic 
cushion, to break the force with which the body of the bird 
would otherwise impinge on the water. These birds haunt 
the cliffs of solitary islands, for the purpose of bringing forth 
their young. The Bass Rock, in the Firth of Forth, and Ailsa, 
in the Firth of Clyde, are noted habitations of the Solan, It 
is eatable, but forms rather a coarse dish for most palates. 

342. Family Anatida (Ducks) is divided into three genera, 
represented by the Swan, the Goose, and the Duck. — They 
are all remarkable for a broad bill, homy at tjjie extremity, 
while the rest is invested in a membrane, and terminates at 
the edges in laminae or little teeth, forming a kind of strainer 
for gathering food in a watery element. The birds of this 
family are highly serviceable as food. 

343. Genus tiygnus (Lat., a Swan). — There are several wild 
species of this genus, of which the most remarkable is the 
Hooper or Whistling Swan, a native of the arctic regions, but 
which migrates southward in flocks ranged in the form of the 
letter V, when we occasionally hear it uttering its loud note, 
softened by distance. The tame Swan (C olor\ called the 
Mute Swan, to distinguish it from the preceding, is a beau- 
tiful ornament to our rivers and lakes. It is one of the most 
elegant birds, lives almost entirely upon the waters, and feeds 
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upon aquatic plants, frogs, and insects. Swans are remark- 
able for their longevity, some having been known to live a 
hundred years. 




Swan. 

344. Genus Anser (Lat., a Goose) presents several wild 
and migratory species both in the Old and New Worlds. They 
all live upon vegetable substances, and are consequently useful 
as food. The Canada Goose going northward every summer, 
is of great service to the Hudson's Bay residents, who kill 
and preserve great quantities for their winter provision. Our 
own tame goose is supposed to be derived from the Gray Lag 
Goose, once very abundant in the fenny districts of Lincoln 
and the neighbouring counties, and permanently resident, 
but, Uke other species, now only seen in small flocks as a 
winter visitant. 




Eider Duck. 



345. Genus Anas (Lat., a Duck) includes many species, 
as the Velvet Duck, the Eider Duck, Shoveller, and Sheldrake ; 
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all of them wild animals, frequenting pools and other waters 
remote from human haunts. The MaUard, or Mire Buck, 
is the parent race of all the common ducks. It is permanent 
in many parts of Scotland in lakes and marshes, hut receives 
a vast accession to its numbers on the approach of winter 
from northern countries. The habits of the Camnwu Duck. 
are familiar : in its researches for food amongst mud and 
turbid waters, it is understood to be much assisted by the 
sensitive skin of its bill, which enables it to feel, or, as it 
were, grope for objects which it may devour. 

346. Family LaridiB (Gulls). — This tribe performs the 
same office on the sea that vultures do on land, feeding upon 
carcasses of every description that float on its surface, or are cast 
upon its shores. They are found in all latitudes, but are larger 
and more numerous in the northern regions. They are 
arranged into five genera— Gulls, Terns, Skuas, Petrels, and 
Albatrosses. 

347. Genus Larus (GuUs Proper). — The Common GfUl 
(X. vulgaris), the type of the genus, is about one foot and a 
half in length, and three feet in the expanse of Its win^s; 
above, it is of a bluish-gray, and white beneath. It makes 
its nest of sea-weed, on the ledges of rocks on the coast. On 
the approach of stormy weather, it has a propensity to leave 
the shore, and to whirl round and round in circles at a great 
elevation. 

348. Genus Sterna (Terns) are sometimes called Sea-sweUlows, 
from the resemblance they bear to the land-swallow in their 
long-pointed wings and forked tail. They are also similar to 
that bird in their port and flight, but differ very much from it 
in their habits. Their food consists of mollusks and small fish. 
The tern is often seen chasing a small gull, and, as it were, 
persecuting it, in order to force it to disgorge the fish it may 
have taken. As soon as the fish has been dropped, the tern 
descends like an arrow, and generally succeeos in catchhig 
the meal before it reaches the surface of the water. The 
Common Tern, which is about fourteen inches in length, is 
a periodical visitant in Britain, arriving in April and leaving 
in September. In very stormy weather, it may be seen 
followmg the river-courses in pursuit of its prey. 

349. Genus Lestris (Skuas) are nearly allied to the Terns, 
but are more powerful birds. Their peculiar, habitation in 
this country is the Shetland Islands, where they nestle and 
breed in communities on wild and unfrequented heaths ; but 
as soon as the breeding has ended, they go each its own 
way to the adjacent seas and lead a solitary life, feeding on 
fish ofial and animal matter. Like the terns, they pursue g^lls 
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till they oblige them to disgorge what they have swallowed. 
The entire length of the Common Skua is about two feet; 
the wing measures sixteen inches, and its general colour is 
a reddish-brown. 

360. Genus Procellaria (Petrels). — The name Petrel is a 
diminutive of Peter, and has been apphed to those birds from 
their habit of walking on the waves. This they effect by 
striking their feet rapidly against the water, and at the same 
time supporting themselves with their wings. One species, 
the Giant Petrel, is as large as a goose ; it is found only in the 
South Seas. The most common one, called by the mariners 
Mother Carey's Chicken, is found in most seas. When it 
seeks shelter upon vessels, it is generally supposed to indicate 
storms and shipwrecks. During the greater part of the day, 
it conceals itself in holes and crevices of rocky shores. In the 
evening it comes forth, and flies close over the surface of the 
sea, in search of floating insects and dead animal matter. This 
species is of a brownish-black, and it differs little from the 
common swallow either in size or appearance. 

351. Genus Diomedea (Albatrosses). — ^The Common Alba- 
tross {D. exulans) is the most bulky of all aquatic birds, 
measuring twelve feet and upwards between the extremities 




AibatroBS. 



of the wings, and has a wide range upon the ocean, but 
abounds chiefly within the tropics. It has a large, strong, 
trenchant bill, marked with sutures or joinings, and terminat- 
ing in a stout hook. It is very voracious, and is said to 
destroy numbers of liie flying-fish, when they are forced to 
seek refuge in the air. 
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6BALLAT0RES. 

352. The Order of Grallatores (Waders or Stilt-Urds) 
derive their name from their habits and conformation. Their 
long" legs raise up their bodies, as it were upon stilts, and thus 
elevated, they frequent the banks of rivers and lakes, marshes, 
the shores of estuaries ; and whilst resting with their feet upon 
the land, derive their nourishment chiefly from the water — 
some feeding exclusively upon small fishes, aquatic mollusca, 
worms, small reptiles, and water-insects — whilst others are of 
more terrestrial habits and food. Such as are more especially 
aquatic have a short web to their toes. Their wings are long, 
affording them that power of changing their habitation with 
the seasons, which most of them enjoy. During flight, they 
stretch out their long legs behind, to counterbalance their long 
necks ; and the tail is always extremely short, its function as 
a rudder being transferred to the legs. They mostly construct 
or choose their nests upon the ground; and the young are 
enabled to run about as soon as hatched, except in those species 
which live in pairs. The Waders are remarkable for their 
power of preserving a motionless position upon one leg for a 
considerable time. 




Crane. 



353. Family GruidcB (Cranes). — Of this family we shall 
notice only one species, the European Crane (Grus cinerea). 



BIRDS. 137 

In Britain its appearance is now exceedingly rare, though in 
former times it was well known in many parts of England. 
It is described as a beautiful sight to witness thousands oi them 
passing over the Mediterranean, northwards and southwards, 
as the case may be, in marshalled order, in groups of from 
twenty to sixty, and each group headed by one of the larger 
birds. It is with reference to tne regularity of the migrations 
of these birds, that Jeremiah, viii. 7, says : * Yea, the stork in 
the heaven knoweth her appointed times.' The crane roosts 
on the ground in open situations void of trees, and its food 
consists almost exclusively of vegetables. Its length is nearly 
live feet, and its weight about ten pounds. 

354. Family ArdeidcB (Herons). — The Comrnon Heron 
(Ardea cinerea) is of very general distribution, and is a 
well-known bird in Britain. ' It passes the winter in the 
southern parts of Europe and in the north of Africa, migrat- 
ing thither in autumn, and returning northward in spring. 
The extreme length of the heron is about three and a hsuf 
feet J its general colour is an ashy gray with a bluish tinge ; ^ 
and its head is ornamented with a crest. It builds on lofty ' 
trees, especially on oaks, in the neighbourhood of streams 
and marshes. The heron is very expert in catching fish, 
on which it principally feeds, though it does not despise mice 
and reptiles. 

365. The Bittern or Mire Drum (Botaunts stellaris), a species 
of heron, was once well known in Britain, but is becoming 
rare as waste lands are reclaimed. Its general resorts are 
extensive swamps covered with tall flags and rushes. The 
bittern is the emblem of desolation, and as such is spoken 
of by the prophet in his denunciation against Babylon: *I 
will also make it a possession for the bittern, and pools of 
water : and I will sweep it with the besom of destruction, saith 
the Lord of hosts.' The booming of the bittern is pecuharly 
dismal. It resembles the interrupted bellowing of a bull, but 
is more hollow, and is heard at the distance of a mile. From 
this circumstance, and the lonely marshes it inhabited, it was 
the unconscious hero of many a ghost-story in the superstitious 
ages that are nast. 

356. The iStork (Ciconia alba) stands about four feet high. 
It migrates in summer from Africa into a wide range of 
more temperate latitudes, and, in many countries widely 
apart from each other, is held, as it were, sacred, on account 
of its destruction of vermin. This has rendered it veiy 
familiar, and in Holland they prepare false chimneys on 
the tops of their houses, that the stork may build in them, 
each regularly returning to its own nest every year. Owing 
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probably to the improved drainage of the country, the stork 
Is now a rare visiter of Britain. 




Stork. 



357. The family ScolopacidcBy composed of Snipes and 
Wood-cocks, has the Wood-cock (vKoxivral) for its type. These 




Ibis. 



birds are remarkable for their long and slender billsj the use of 
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which is restricted to searching in the mud for worms and 
insects. To this family belongs the Ibis, an African species, 
once held in great veneration in Egypt, and embalmed among 
the ancient people of that country, in consequence, it is 
supposed, of its usefulness in devouring serpents. 

358. The Wood-cock is a well-known species in Britain, 
where it arrives in flocks from the northern countries. 
It is about the size of a pigeon, and has beautifully mottled 
plumage. It feeds on worms and insects, which it searches 
for with its long bill in moist situations, under the cover 
of young trees, and near hedges by the sides of rivulets. 
As an article of food, it is much esteemed for its exquisite 
flavour. The Common or Whole Snipe is one of the most 
common winter visitants of the British Isles. It chooses 
swampy parts of meadows ; and small worms, insects, and 
vegetable substances seem to constitute its food. Its entire 
length is about twelve inches, and weight about four ounces. 
The Half or Jack Snipe is a minute species, its length being 
only eight inches. It resembles the other in its habits, only 
it is more solitary. The Curlew also belongs to this family. 



Curlew. 

It is a well-known bird, haunting sandy shores during the 
whole winter for minute Crustacea and worms, and breeding 
in summer in heaths and bogs. The name is derived from 
the bird's pecuhar ciy. 

369. Family RallidcB (Rails) consists of five genera — 
Gallinula, FuUca, Rallus, Jacana, and Phoenicopterus. — ^The 
Water-hen is a species very common throughout Europe. 
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In summer, it is found in almost every pond, lake, and quiet 
water-course. Ite colour is a deep olive-brown above, and 
slaty-gray below, with a frontal shield of bnght red. It w 
rather more than a foot in length, and weighs about fifteen 

^^360 * The Coot (Fulica atra), a well-known bird, found 
wherever there is a pond, is migratory, and arrives here in 
larffe flocks from more northern latitudes, though many of 
them are constantly resident. Its size is equal to that ot a 

^^^^^\h7 Rails (i?flZM-— The Landrail or Corncrake 




Bail. 

{E, pratensis) is a regular summer visitant in the British 
Isles. It conceals itself so well among the grass and 
young com, that were it not for its cry, few persons would 
be aware of its presence amongst us. It is larger than a 
blackbird, and is of a reddish-brown colour. 

362. The Jacanas and Fhimiiigoes are classed with the Rail 
family. They inhabit the marshes of hot countries. The 
common species of the flamingo, Pkaenicopterus (wings of 
flame), is from three to four feet in height. It is purple-red 
on the back, and has rose-coloured wings. The mandibles are 
abruptly bent downwards, about the middle of their length ; 
and they are roughened at the edges, like those of the ducks, 
to which the fleshiness of the tongue also shews an alliance. 
They feed on mollusca, insects, the spawn of fishes, &c., 
which they seize by means of their long neck, turning the 
head downwards, to use to advantage the crook in the upper 
mandible. They construct their nests in marshy situations, 
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placing themselves astride of them during the act of incuba- 
tion, being incapacitated by the length of their legs from 
sitting on them in the usual manner. 




Flamingo. 

363. The Charadriadce, or Plover tribe, are less aquatic than 
most of the other families. The legs are long, ana the back- 
toe is either quite absent, or so short as not to reach the 
I ground. They hve only on sandy and unsheltered shores, 

I or on exposed commons, congregating in flocks, and running 

I with great swiftness. The bill is usually of moderate strength, 

enabling these birds to penetrate the ground in search of 
worms, to obtain which they have the habit of patting with 
their feet, which causes the worms to rise. The species in 
which the bill is more feeble, frequent meadows and newly 
ploughed land, where this food can be obtained with greater 
ease; those which have stronger bills subsist additionally on 
grainj herbage, &c. Of the plovers, several species exist in 
Britain, and others are distributed through most other countries. 
Some chiefly frequent the sea-coast, and others the upland 
moors. The Lapwings are nearly allied to the plovers, and, 
like them, are migratory, passing the winter in warm latitudes ; 
they are pecuhar to the Eastern hemisphere. They are very 
noisy birds, screaming at eveiy sound they hear, and defending 
themselves with courage against birds of nrey. They derive 
their name from the stratagem by which they lure away 
intruders from their nests : they drop their wings in flight. 
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appearing' as if wounded, and thus induce their pursuers to 
follow them to a considerable distance. 

364. Three other ^nera of this family are worthy of notice. 
The Bustards connect the Grallatores with the Raaores in 
the heaviness of their bodies, the small membrane at the base 
of their toes, and some other characters. They have, however, 
the long naked legs of this order, and the flavour of their 
flesh resembles that of the wading-birds. They fly little, 
scarcely ever using their wings, except, Uke the ostriches, 
to assist them in running; but their flight, when they do 
rise, is easy, and capable of considerable duration. They 
feed equally on grain, herbage, worms, and insects. The great 
bustard is the krgest of European birds, and is one of the 
finest kinds of game ; it has been nearly extirpated in Great 
Britain. The Turnstone is at once recognised bjr a short stout 
bill, rather turned upwards; the name is derived from the 
habit it possesses of turning up stones on the sea-shore, to 
feed upon the marine animals concealed beneath. The Oyster- 
catcher has a long, straight, wedge-shaped beak, which is 
strong enough to enable it to force open the bivalve shells 

' of the mollusks upon which it feeds. 

CURSOKES. 

365. Order Cursores, or Runners, exhibit a remarkable 
exception from the class in general, being without powers of 
flight, and possessing at the utmost only the rudiments of 
wings. Instead of such powers, these birds have remarkably 
strong limbs, adapted for rapid running over the wide- 
spread plains which they inhabit. Hence their name as an 
order. In some respects they approach the mammahan 
character, their feathers being much like hair, and one of the 
family having the rudiment of both a diaphragm and a 
bladder, wantmg in birds in general. 

366. The Ostrich is a well-known bird in the tropical parts 
of the Eastern Hemisphere. Its specific name of Struthio 
cajnelus was conferred in allusion to certain points of analogy 
between it and the camel; it is an inhabitant of the wide- 
spread deserts of Africa and Arabia. It is incapable of flight, 
but is remarkable for its swiftness of foot, being aiiie to 
outstrip the fleetest horse. The height of the adult male is 
from seven to eight feet in the upright position. The Great 
Bustard (Otis tarda), which may be considered as the European 
representative of the ostrich, was once common in Britain, 
where, however, it is now of rare occurrence, being chiefly 
confined to the county of Norfolk. It runs with extreme 
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rapidity, and, unless closely pursued, seldom takes wing. It 
frequents extensive plains, and nestles among the com. Its 




weight is from twenty-five to thirty pounds, and its flesh 
is much esteemed. The Little Bustard (0. tetrax) is scarcely 
half the size of the preceding species, and less widely diffused." 

367. Of the Rheuy which is pecuUar to South America, there 
are only two well-defined species. By travellers they are 
called ostriches. One of the species in its natural attitude 
stands about five feet high ; the other is of smaller size. The 
plumes of these birds are imported into this country, and are 
often seen fixed in a handle, so as to form dusting-brushes. 

368. Of the genus Droviaim, the Emu, or New Holland 
Cassowary^ is the type. It nearly equals the ostrich in bulk, 
but is lower on the legs, and more thickset in body. Though 
not an aquatic bird, the emu swims well. There is only one 
example of the genus Camarius^ and it is a native of Java, 
Sumatra, and the Moluccas. Its pinions are very small, and 
concealed beneath the plumage. The beak, instead of being 
broad and depressed, as in the ostrich, is compressed laterally, 
and ridffed above. The head, which is naked, is surmounted 
with a homy crest or helmet. The height of this bird when 
erect is about five feet, and it is verj^ strong. Its food consists 
of fruits, and tender juicy herbage. 

369. The Apteryx is hmitea to New Zealand. It stands 
about two feet in height. It has merely the rudiments of 
wings, buried beneath the general plumage of the body; but, 
like the ostrich, it runs with g^reat swiftness. When chased, 
it takes refuge in the clefts of rocks, in hollow trees, or in 
deep holes, which it excavates in the ground. Its food 
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consists of insects and worms. Night is the season of its 
activity, and the natives hunt it by torchlight. The skin, 




Apteryx. 

prepared with the feathers on it, is highly prized by the chiefs as 
an article of dress. 

RASORES. 

370. The Order Rasgres (Scrapers) — nearly corresponding 
with the Gallinacese, or Poultry tribes — consists of land-birds 
of bulky bodies, generally vegetable, or rather grain-feeders, 
gregarious in their habits, and readily domesticable. The 
name of the order is derived from a noted habit which serves 
them in seeking for food. They furnish man with a con- 
siderable amount of savouiy and wholesome food, and their 
fecundity is very great. Tiie majority of them are at once 
known by their strong thick legs, long necks, short wings, and 
large ample tails; and the heads of many, especially of the 
males, are ornamented with elegant crests. The form of the 
bill is well seen in the common cock; the upper mandible 
is vaulted, and, at the same time, destitute of any notch ; the 
whole is short and strong, having a peculiarly homy appear- 
ance.* The wings are muscular, but their feathers have 
rounded ends; and the breast-bone presents a comparatively 
small surface for the attachment of the muscles, so that the 
power of flight is not great. Almost all of them have a large 
crop, and an extremely muscular gizzard. 

371. The Rasores, in general, deposit and hatch their eggs 
on the ground, in a rudely constructed nest of straw; but 
some of them, which reside in forests, build in trees. Each 
male usually associates with many females ; he takes no part 
in the construction of the nest or in rearing the young ; and 
these are generally numerous, and able to run about and 
provide for themselves the moment they quit the shell. When 
this is the case, the male is larger and more gaily coloured 
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than the female. But in the few species which associate in 
pairs, such as the ptarmigan and partridge, the sexes nearly 
or quite resemble each other, both in size and colour. 

372. The Rasores are usually divided into four families — 
Pheasants, Curassows, Partridges, and Pigeons. 

373. The FJiasianidcB (Pheasant or Fowl family) are dis- 
tinguished by the shortness of the hind-toe, the presence of 
spurs on the legs, and the beautiful development of the tail. 
Overlooking the turkey, they are birds of the Old World. 
They may be considered as forming the type of the order. It 
is in the notter parts of India that the most brilhantly coloured 
birds of this family present themselves in greatest numbers. 

374. The Pheasant^ which again may be regarded as the 
type of the family, derives its name from the Phasis, a river 
of Colchis, in Asia Minor, from which district it was fii-st 
introduced into Europe. Several very handsome species 
abound in different parts of Asia. Amon^ these, one of the 
most remarkable is the Argtis pheasant, mhabiting Sumatra 
and the south-east of Asia. The wings are large, and are 
covered with eye-hke spots, which give a very remarkable 
appearance to the bird. There is a large poultry-bird in 
New Holland, which has been sometimes placed amon^* the 
vultures, but which certainly belongs to this order. This is 
the Vultem: its chief point of resemblance to the vultures is 
its bald neck ; it has also some affinity with the next gTOup, 
especially in the absence of spurs and the size of the hind-toe. 




Peacock. 

876. The Peacock is a native of the forests of India. Its 
beautiful tail, or rather train (for the proper tail exists 
J 
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underneath), has made this bird a favourite in the ornamental 
grounds connected with EngUsh country mansions. Alexander 
the Great found the peacock flying in great numbers in India^ 
and introduced it into Europe, where at first it was shewn for 
money as a curiosity. The plumage of the Impeyan, also a 
native of the north of India, resembles that of the humming- 
birds upon a large scale ; it can only be compared to the most 
refulgent hues of variously coloured and finely polished metals. 
376. Our well-known domestic poultry, the Common Code 
and Hm^ are supposed to have originated in the Indian Archi- 
pelago, and to have been introduced at a still earlier period into 




Domestic l^'owls. 



Europe. Their usefulness and general habits are too familiar 
to require description. The Turkeys are the only representa- 
tives of this group in the New World, whence they were 
brought by the early discoverers, and are now quite naturalised 
in Europe. A more splendid species than the common one 




-^^-^'^^:, 



Guinea-fowl. 



has been latterly discovered in the Bay of Honduras. The 
Guinea-fowl is originally a native of Africa, where it lives m 
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Urge flocks, in the neighbourhood of marshes. Its noisy and 
querulous disposition renders it troublesome in poultry-yards, 
although its flesh is excellent. 

377. With this family must be classed a genus of birds 
recently discovered in Australia, and named MegapodidcBj on 
account of the size of their feet. These birds equal the turkey 
in size, are adorned with a crest, and have strong rasorial 
daws. According to Mr Gould, they do not incubate, but 
deposit their eggs in mounds composed of earth and vegetable 
matter, and by the natural heat engendered in these masses 
the eggs are hatched. 

378. The Curassows (Cracida), which are restricted to 
America, are distinguished by the hind-toe being so much 
developed as to give some power of' perching. Thej offer a 
remarkable contrast, in their plain colours, to the brilliant 
plumage of the Asiatic races, which occur in nearly the same 
parallels of latitude. They are equally capable of domestication 
with the fowls ; and their flesh is of excellent quality. The 
Curassows are about the size of a turkey, and are handsome 
birds, having the head adorned with crests of long, narrow, 
erectable feathers, curled at the tips. They commonly perch 
upon trees. The Gttans are still more arboreal in their habits. 
So many varieties of colour are found amon^ them, that it is 
difficult to trace the limits of the different species. The Hoasin 
is a South American bird, which derives its subsistence almost 
exclusively from foliage, and chiefly from the leaves of a 
species of arum growing in marshy places. The toes, unlike 
those of all other galBnaceous biras, are destitute of any 
connecting' membrane. 

379. The Tetnumidce (Partridge or Grouse tribe) are all of 
them wild birds, inhabiting unci;dtivated grounds in the colder 
climates of Europe, Asia, and North America. Tliey are 
distinguished by a short hind-toe, a short tail, and compa- 
rativdy dull plumage. The grouse, black-cock, and ptarmigan, 
abound in the Highlands of Scotland ; and as the oDjects of a 
favourite amusement, give a value to much ground which 
would otherwise be nearly useless. They feed chiefly on the 
seeds of wild-plants. Tne largest species of grouse is the 
Capercailzie, or Cock of the Woods, once abundant in Scotland, 
and still so in Norway. It feeds on pine-shoots, and grows 
to the size of a turkey. Nearly all the grouse have the toes 
and legs more or less covered with soft feathers — a character 
which disappears in the Partridges, an extensive group, 
scattered in nearly all parts of the Old World, but unknown in 
the New. In the Quails, we have the miniature resemblance 
of partridges, but the tail is so short as to be nearly imperceptible. 
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There is in tropical America a singular race of birds, called 
Tinamaus by the Brazilians; they have scarcely any tail; 




the body is thick, and the whole appearance reminds us of a 
pigmy bustard. These birds hve among herbage, and feed 
upon fruits and insects. Their flesh forms an excellent article 
of food. 

380. The family of CohmlndcB, containing a lar^ number 
of elegant and lovely birds, appears much isolated from the 
rest, bein^ rather adapted for perching than for scraping. 
Although it is particularly numerous, and spread over every 
part of the world, there is no difficulty in distinguishing its 
members from all other birds. One of their chief peculiarities 
is the double dilatation of the crop, which expands on each side 
of the guUet ; and the young are fed with grain disgorged 
from this receptacle by the parent, and impregnated with a 
secretion which it forms. These birds live invariably in pairs ; 
they nestle in trees or in the holes of rocks, and lay but few 
eggs, though they breed often. This family includes the 
whole of the well-known tribe of Pigeons and Doves, Some of 
the tropical species are of considerable size, and of very rich 
plumage. The Common Dovecot-pigeon is probably derived 
from the Bock-pigeon, which naturally breeds principally 
among the sea-clifls, and but sparingly inland. But the 
Ringed-pigeon is of a different stock ; and though it chiefly 
frequents the districts cultivated by man, it resists his nearer 
approach. The Carrier-pigeon is not a distinct species, but 
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only a variety of the common one which has undergone a 
particular training ; and it is probahle that other varieties might 




Carrier-pigeon. 

be similarly trained. Advantage is taken of their fondness for 
home : being carried out in a basket to a short distance, and 
then let go, they generally return directly thither; the dis- 
tance is gradually increased to a few miles, and then to a much 
greater extent. By means of these birds, intelligence has been 
cx>nveyed eighty miles in three hours. 

381. It is proper here to notice an extinct species of fowl 
which has attracted much of the attention of naturaUsts, 




Dodo. 



nnd is now believed to have been allied to the pigeon tribe. 
The Dodo existed in the island of Mauritius till the time 
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of Charles II., and we only know of it now from the de- 
scriptions of voyagers, and certain fragments which have 
happened to he preserved. It was a bulky bird, of heavy 
figxire, with imperfect wing^, and only* a small bunch 
of feathers in tbe usual situation of the tail ; a large, strone, 
curved beak ; and legs and feet like those of a turkey. It is 
supposed to have been particularly adapted to feed on the nuts 
and seeds of the great forests in which it lived. Mr Strickland 
considers it as having been, in its mature form, very much 
hke what other birds are in their early state — as it were *a 
permanent nestling, covered with down instead of feathers, 
and with the wings and tail so short, as to be utterly 
unsubservient to flight.' 



RAPTORES. 

382. In strong contrast to the gentle and vegetable-feeding 
rasorial tribes is the Order Raptgres, birds designed to 
subsist entirely on the weaker animals of their own and other 
classes, and therefore generally large and powerful, with a 
formidable armature, consisting of a strong-nooked beak, and 
talons more or less retractile. Such of this order as are 
desijpied to catch Hving prey, are also of great strength and 
swittness of flight. Contrary to the usual rule, the female is 
larger than the male. The raptorial tribes, as compared with 
others, are not numerous, either as species or individuals ; they 
form pairs, live solitarily, and do not breed large families. 
They may be arranged in three groups— the Falcons, Vultures, 
and Owls. 

383. The FalcomcUs (Falcon tribe) exhibit the perfection 
of the order, and correspond very closely in their ^neral 
habits, and the adaptations of structure to them, with the 
feline tribe among the Camivora. Their bodies are of mode- 
rate size ; their forms light but powerful ; their flight graceful ; 
and their courage very great. They are techmcally distin- 
guished from the vultures, by a notch or tooth on the upper 
mandible, and by the acuteness and strong curve of their 
talons, which, like those of the cat tribe, are retractile. The 
members of this family are almost universally difi^used over the 
earth's surface, some species of them existing wherever there 
is a sufficient expanse of land to supply them with food. Their 
plumage is destitute of a bright or gay assemblage of colours, 
out is nevertheless in many instances peculiarly elegant. The 
plumage of the young bird, however, is very di&rent from 
that of the adult, which it is long in attaining ; and when first 
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hatched, the young falcon, like a new-bom kitten, is blind and 
feeble. 

384. The Falconidce have been commonly divided into the 
Noble and Ignoble; the latter not being susceptible of train- 
ing to the (so-called) noble sport of falconry. The Noble 
division comprehends the Falcons Proper, which are distin- 
guished from the rest by the size of the tooth on the mandible, 
and by the power of their wings, which are long and pointed. 
They are the most courageous of all the family in proportion 




Peregrine Falcon. 

to their size, and are specially adapted to pursue and bring 
down their prey whilst it is on the wing. From the peculiar 
construction oi their wings, it is not easy for them to rise 
directly into the air ; and their forward flight, in a calm state 
of the atmosphere, is very oblique. When they wish to rise 
directly, they fly against the wind, which raises them as it 
would a paper-kite. A large number of species are known in 
Europe. The ignoble falcons have less powerful wings, which 
are shaped hke those of the true falcons, with the tips obUquely 
cut off" ; the tooth on the bill is less strongly marked, and is 
often reduced to a mere festoon. 

386. The Fogies may probably be considered as ranking next 
to the falcons. They are the largest and most powerful of the 
whole group, and pursue and destroy quadrupeds as well as 
birds. They are distinguished from all other Raptores by 
having the legs and feet feathered quite down to the toes. 
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They usually build their nests in lofty and secluded situations, 
especially among mountains and precipices, and resist with 




Golden Eagle. 

great courage any attack upon their young. A large num- 
ber of species, varying considerably in size, exist in Europe, 
and many others in America. Some of the English ones 
are no larger than the buzzards, which are nearly aUied to 
them, and may be regarded in their habits, as in their 
size, as eagles in miniature. They reside in forests, build- 
ing high in trees, and descending from the top upon their 
prey. They destroy much game, and are an especial pest 
to rabbit-warrens. 

386. The Hawks are also nearly allied to the falcons, and 
some of them have been employed in pursuit of game, upon 
which, however, they stoop obliquely and not perpendicularly. 
The tooth on the bill is reduced to a kind of festoon, towards 
the middle of its margin, but the shape of the bill, in other 
respects, is the same as in the falcons, being short, hio-h, and 
curved from the base ; the wings are also more rounded, but 
not so much cut at the ends as those of the eagles. The Kites 
have comparatively short feet and feeble claws, and they are 
much less courageous than the rest of the family. They are 
distinguished by their long wings and forked tail, by which 
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their flight i8 rendered swift and easy, but it is less powerful 
than that of other Raptores. The common kite of this 
comitry has the power of hovering*, balanced on its wings, for 
a longer time than any other known bird. It principally feeds 
oh reptiles. 

387. A few species of this family, mostly included among- 
the Ospreys and Ernes — both of which, but especially the last, 
are nearly allied to the eaffle — are aquatic in their habits, 
Uving upon the sea-shore, and subsisting" chiefly or exclusively 
upon fish. They are at once distinguished oy the rough- 
ness of the under surface of the foot, which assists them in 
holding their shppery prey; and the Ospreys are also able 
to turn backwaras the outer toe, and oppose it to the 
rest, 80 as much to increase the grasping power of the 
foot. ' 

388. The Genus Circina (Harriers) have a facial ruff, the 
feathers of which approach in structure to those of the owls. 




Harrier. 

Three species are found in Britain — the Ring-tailed Harrier, 
Montagu's Harrier, and the Moor or Marsh Harrier. 

389. Family Strigido! (Owls) fulfil during the night the 
same office which the bolder hunting-falcons perform in the 
open day, and serve to keep in check the numbers of those 
small mammals to which nature has also allotted a nightly 
season. They also take birds from their nests, or snatch them 
from their roosting-place. For their mode of life, which is 
chiefly nocturnal, their organs are perfectly adapted. Their 
eyes are so formed as to perceive an object even amidst the 
gloom of night ; their ears are calculated tp collect and concen- 
trate the faintest undulations of sound ; and their wings are 
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constructed for a noiseless flight, so that they steal unheard 
upon their prey. In the daytime, they occupy the dark 
recesses of the forest, wooded rocks, and ivy-mantled towers. 
Owls, in ancient times, from their appearance of imperturb- 
able gravity, were regarded by some as the emblems of 
Wisdom. The Egyptians represented Minerva under the form 
of an owl; and the coin of the Athenians, who considered 
themselves under the es|)ecial protection of that goddess, 
was stamped with its image. This family consists of 
only one genus, Strix, which is usually divided into two 
sections — Homed or Eared Owls, and Smooth -headed 
Owls ; the former having a tuft of long feathers on each 
side of the forehead, and the latter being destitute of those 
appendages. 

390. The Ch'eat Eagle Owl {S. bubo) furnishes an example 
of the Homed Owl. It is the largest of the tribe, being nearly 
two feet in length, and from ^yb to six in the expanse of 
its wings. It is chiefly an inhabitant of the mountainous 
districts of Northern Europe, but is seldom seen in Britain. 
It is destructive to grouse, hares, and fawns. This species 
builds on rocks or on lofty trees. 



Barn Owl. 



391. Of the Smooth-headed species, the Barn Owl (S. 
Jlammea) may be given as an example. It is more common 
in this country than any other kind of owl. Its food consists 
chiefly of mice and small birds, which it swallows whole, 
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without any attempt to tear them in pieces with its claws. 
The bones and other indigestible parts are afterwards disgorged 
in small pellets. 

392. Family VulturicUs (Vultures) are characterised by a 
long, straight, and slender beak, curved only at the extremity, 




King Vulture. 

and by having a greater or less proportion of the head and 
sometimes of the neck denuded of feathers. The power 
of their claws does not correspond to the bulk of their 
body. Their food consists chiefly of dead carcasses and 
oflal, with which they often gorge themselves to such a 
degree, that they are reduced to a state of stupidity. In 
hot latitudes, where they chiefly abound, they are of great 
service in consuming putrefying bodies, which would other- 
wise infect the air, and spread pestilence in the neigh- 
bourhood. No sooner is an animal dead, than its carcass 
is surrounded by numbers of these birds, which suddenly 
appear, coming from all quarters, in situations where not one 
had just before been seen. In some towns of America, 
they are kept in the market-places, to devour and clear 
away the oflal ; and in India, penalties are inflicted on their 
disturbers. 

393. This family consists of five genera — Gypsetus, Vulture 
Proper, Sarcoramphus, Gypogeranus, and Percnopterus, 
severally represented by the Lamb Vulture, the Griflbn, the 
Condor, the Secretary Vulture, and the Neophron, which are 
the only species we shall notice. 

394. The Lamb Vulture (Gypatus barbatus)j or Bearded 
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Vtdtwe, the largest of the European birds of prey, measures 
upwards of four feet from beak to tail, and nine or ten feet 
in the expanse of its wings. This species, which is the 
Lammerg&yer of the Swiss and Gennan Alps, closely r^embles 
the eagle in appearance as well as habits. It has the same 
confident and upright bearing, and it seeks a living prey as 




Lammcrgeyer. 

readily as carrion. The Griffon {Golden Vulture or V. 
cinereus) is common in the Alps and Pyrenees, and species of 
it are found in all the mountainous regions of Africa and 
of Southern Asia. It nearly equals the Lamb Vulture in 
size, and is similar to it in habits. 

395. Sarcoramphus (the Condor), the king of the vulture 
tribe, is peculiar to the Andes. The extent of its wings when 
expanded is from ten to twelve feet. Borne on these wide- 
spread pinions, the Condor ascends higher than any other 
bird, bemg sometimes found at an elevation of 10,000 or 
15,000 feet above the level of the ocean. The species of this 
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genus partake both of the bold ferocity of the eagle and the 
carrion-feeding propensities of the vulture. 




Condor. 



396. Gypogeranus (the Common Secretary Vulture), in 
the lengthening of its legs and neck, together with its short 




Secretary. 

and strong talons, presents a conformation adapted to destroy 
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and devour poisonous reptiles, uoon which it chiefly subsists, 
although it does not reject lizards or insects. Species of this 
vulture inhabit the Cape of Good Hope, the Gambia Coast, 
and the Philippine Islands. It has been called the Secretary ^ 
from the feathers at its ear presenting the appearance of a pen. 
897. The Neophron Percnopterus is common in tiie northern 
parts of Africa. In* Egypt, it is called by Europeans, PharaolCa 
Hen, The species of this vulture, which are of comparatively 
small size, subsist entirely upon carrion. 

INSESSORES. 

398. Order Insessores (Perching-birds) comprehends 
an immense number of species, which spend a large portion 
of their time on the wing, but at intervals rest on trees or 
elsewhere, possessing therefore short and slender legs, with feet 
litted generally by three long fore-claws, and a hmd one to 
clasp any slender object. They are, generally speaking, mixed 
feeders ; some, however, being more given to animal food than 
others, and furnished accordingly with bills and claws more 
alHed to those of the Raptores. Many are distingfuished by their 
finely coloured plumage ; others, by their powers of singing ; 
and there are some which display a surprising sagacity, with 
singular powers of imitation. As a rule, tne females are smaller, 
less brilliant in plumage, and less melodious tiian the males. 

399. The Perching-birds are divided into four groups, each 
distifio^iiished by some noted external feature connected with 
their habits. 

400. Group ConirostreSj so called from having a simple 
conical beak, may be considered as typical of the order, being 
the most miscellaneous feeders. Their feet, moreover, are 
adapted for the greatest variety of purposes, being equally well 
litted for walking the ground as for grasping the branches 
of trees. The group is constituted of five families — Crows, 
Starlings, Finches, Hombills, and Crossbills. 

401. Family Corvidce, — Of this, the Common Crows are the 
most characteristic examples, as they combine the general 
characters of the class in a greater degree than any other birds. 
In every climate habitable by man these birds are found ; they 
are constructed for powerful and contmued flight, as well as 
for walking firmly upon the earth ; they feed indiscriminately 
on animals or vegetables, and when pressed by hunger, do not 
refuse carrion; their smell is remarkably acute. They are 
bold but wary, live in common societies, and possess great 
courage ; when domesticated, they possess a power of imitating 
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the human voice nearly e(jual to that of the parrot ; and, like 
it, shew signs of greater intelligence than is found in the rest 
of the class. Under the general term Crow, are included the 
jRaven, which is the largest of European perching-birds, and 
which is bold enough occasionally to carry off poultry; the 
Corby Crow, which is very destructive to eggs and young 
game ; the Rook^ which chiefly feeds on insects, and especially 
devours the grubs of the coleoptera, though it occasionally eats 
grain if its proper food be scarce ; the Hooded Crow, which 
feeds upon mollusks, &c., on the sea-shore ; and the Jackdaw, 




Jackdaw. 



The last is a familiar bird, inhabiting deserted buildings, 
steeples, and higrh towers, and easily tamed, but troublesome 
on account of its propensity to secrete any small article 
of value that comes in its way. The Magpies are nearly aUied 
to the Crows ; as are also the Jays, which live principally, 
however, in woods, and feed on acorns, &c. The Nutcrackers 
also belong to this family; their habits in many respects 
resemble those of the woodpeckers ; they climb trees, and 
perforate their bark, and devour all sorts of fruits and insects, 
as well as small birds. 

402. The Stumidce are best known by the European Starling; 
the family seems like a smaller race of crows, which they 
nearly resemble in manners and structure, while much 
weaker. They seek their food generally upon the ground, are 
social in their habits, and seem to prefer plains frequented by 
cattle, on the parasites of which animals they love to feed. 
They are easily tamed, and may be taught to speak, or to 
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imitate the song of other birds. A great number of species, 
in different parts of the world, are referred to this family ; 
amongst them may be specially noticed the Icteritusy or Banff- 
nests of South America, which build long purse-shaped nests, 
suspended from the slender branches of lofty trees, in order, 
as is understood, to save their young from becoming the prey 
of serpents ; they feed on fruits and beetles, and are never se^ 
upon the ground. The African Buphaga, or Ox-pecker^ is 
also remarkable for its habit of perching upon the backs of 
cattle, to which it clings by its sharp claws, compressing the 
skin, to force out the larvae of gadflies, &c., on which it feeds. 

403. The FHngillidtB (Finches) are the smallest of this 
group of Perching-birds, and are 
readily known by the shortness 
and strength of their conical bills. 
They subsist generally on grain. 
The number of species is very 
great; and some among them are 
everywhere diffused. The <^ptfr- 
roWy for example, is in this 
country found wherever there 
is a human habitation, generally 
building its nest under our eaves, and feeding either upon 
our grain-fields, or on the crumbs that fall from our tables. 
The Chaffinches, Linnets, Goldfinches, Bullfinches, and Larks, 




Sparrow. 




Goldfinch. 



are other species of the Fringillidae well known in this country. 
To the same genus with the hnnet belongs the Canary-bird, 
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originally brought from the Canary Islands, but now so 
abundantly bred in captivity, jhat it is difficult to assign the 
original colour from the numerous varieties that present 
themselves. The Chaffinch is a bird of cold climates : one species, 
known as the Brambling, visits Britain only in the winter; 
and another nestles in the high Alps, and descends only in 
the depth of winter to the secondary ranges. To this family 
belong the Weaver-Hrds of tropical cHmates, which are cele- 
brated for the remarkable construction of their nests, composed 
of blades of grass interwoven together; in one species, a 
number of individuals unite their nests into a large single 
mass, divided into numerous compartments. The WhidaSy or 
Widow-hirdSy resemble the hnnets; but have a remarkable 
development of feathers in the tail at the breeding-season, 
being- destitute of it at other times. The Grosbeaks j of which one 
British species is known as the Greertfinch, are remarkable for 
the thickness of their beaks, which are exactly conical, and 
with which they pick out the kernels on which they feed. 
The Virginiun Nightingale is nearly allied to the grosbeak. 
To this family also belong the Buntings, granivorous birds, of 
which several species have been seen in Britain ; and the 
LarkSj so well known for their habit of continuing their song 




Lark. 

whilst ascending to great heights in the air. With the 
exception of one species, these last are peculiar to the Eastern 
hemisphere. The hind-toe, and the claw which terminates 
it, are greatly prolonged ; the feet are altogether formed for 
walking on the ground, where, indeed, these birds construct 
their nests. 

404. The Buceridce (Hornbills) are birds of the Old World, 
resenibling crows in most respects, but distinguished by the 
necuharity from which they take their name — namely, a 
huge excrescence upon the upper beak, not solid, except in 
one species, but composed of a fragile net-work of bony fibres. 
The use of this curious appendage is unknown. 
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405. The LoxiadcB (Crossbills) are distinguished by a strong" 
curvature of the mandibles, 
causing their tips to pass each 
other — a peculiarity which 
^ves them a great advantage 
in extracting their favourite 
food, the seeds of the pine- { 
cones. 




Bill of Crossbill. 
a and ft, muscles which move it. 



406. Group Dentirostres em- 
braces an extensive variety of 
genera, all characterised by 
their more or less carnivorous habits, and the presence of a 
notch, called a tooth, upon the upper mandible, designed to 
serve for killing: — the peculiarity from which the name of 
the group is derived. The mouth is, moreover, protected on 
each side by bristles, which defend the soft parts during the 
struggles of the prey. The group is divided into five families 
— Shrikes, Fly-catchers, Thrushes, Warblers, and Chatterers; 
the two first of which are the most addicted to preying habits, 
while the last are comparatively vegetable-feeders. 

407. The Shrikes, Laniadce (from lanitis, a butcher), are the 
typical family of the Dentirostres, They IdiU their prey, which 
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consists chiefly of small birds, mice, shrews, and frogs, by 
repeated blows of the bill on the head ; and after satisfying 
their hunger, they hang up what remains on a thorn, to be 
devoured at their leisure. Prom this habit, they have obtained 
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the name of Butoher-bird, They are about the size of a black- 
bird, are gregarious in their habits, and their flight is irregular 
and precipitate. Their natural 
cry is shrill ; but they are remark- 
able for their power of imitating 
the songs of such wild-birds as 
live in their vicinity. Most of 
the species are merely periodical 
visiters of the British Isles. 
L. excvbitor is the type. 

408. The Fly-catchers, TodicUe, 
or MuscicapidcB (from muscat a 
fly, and oapio, I take), are cha- 
racterised by a depressed beak, armed with bristles at the base. 
They are generally migratory, as all fly-catchers must be, to 
obtain their food. The two following species only are recognised 
as visiting Britain: — The Red Fly-catcher or Red Finch 




BUI of Shrike. 




Spotted Fly-catcher. 

(M. atricapilla) visits England in the summer months. Its 
length is about ^ve inches, and the extent of its wings 
eight. The Gray-spotted Fly-catcher {M. grisola) is com- 
mon enough in England, but rarely visits Scotland. This 
species arrives early in May, and frequents plantations, 
orchards, and gardens. When watching for its prey, it 
sits on one of the outer branches of a tree, from which it 
descends upon a passing insect, regaining immediately its 
station. 
409. Of the Thrushes {MeruUdce), the Blackbird (Turdus 
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merula) may serve as the type; it is about eleven inches 
in len^h. its food consists of fruit, insects, and caterpillars. 
The male Blackbird has a glossy black plumage, while the 
upper part of the body of the female is ojf a blackish brown ; 
the bill being of an orange-yellow colour, and the feet brown. 
This beautiful and well-known songster is among the first to 
welcome the return of spring. 

410. The Common Thrush (Mavis or Song-thrush) and 
Fieldfare are also well known and characteristic examples. 
These, as well as the Missel-thrush, Bedtoinffy Ring-thrush, 
&c., are closely aDied species of the same genus, of which 
the other species are distributed over the whole globe. The 
Mocking-lnrds, on the other hand, which probably stand 




Mocking-bird. 

unrivalled for their powers of voice, and have the singular 
gift of imitating the cries of many other birds, are restricted 
to America : some of them approximate to the shrikes in their 
habits. The Orioles are also nearly allied to the thrushes; 
they are migratory birds, having longer wings than their 
congeners, and chiefly frequent the south of Europe, where 
they build very curious hanging-nests. The celebrated 
Buhl-buhl of the East is one of a group of thrushes 
remarkable for the brilliancy of their plumage and for 
their powers of song. A few species of this ramily have 
somewhat aquatic habits. One of these is the Dipper, or 
Water-ousel, which immerses its whole body without swim- 
ming, and walks about in a jerking, fluttering manner at 
the bottom of streams, in search of the small animals which 
constitute its food. 
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411. The Warblers {Sylviadce) are the most musical of 
European birds, but are inferior 
to many others in the brightness 
of their colours. Those best known 
are the Nightingale, the Red- 
breast, and the Willow Wren. 

412. The Nightingale {.Sylvia 
lusdnia) is a migratory bird, 
which visits England in the be- 
ginning of April, and leaves it in August, rarely getting so far 

north as Scotland. It builds on 
trees, and does not sing till the 
young ones are hatched. The 
notes which it then gives forth 
have in all ages been a theme 
of admiration. ^To hear it on 
one of those balmy mornings in 
May, when every leaf is fresh- 
ness and every breath young 
perfume, is worth more than 
a whole musical festival.' The 
Nightingale is the largest of the 

Warblers, its length bein^ about seven inches, and the extent 

of its wing^ ten or eleven inches. 

413. The JRobin (S. rubecula) is a constant inhabitant of 
Britain, and the greater part of the European continent. It is 
a beautiful Uttle bird, and has a sweet song. It is useful in 
gardens and orchards, as its food consists principally of worms 




Nightingale. 




Wagtail. 

and caterpillars. In summer it is shy, but in winter it draws 
near the abodes of man. The Wagtail (Motacilla) is another 
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member of this famihr which attracts general attention, on 
account of the habit n'om which it derives its name, and its 
sprightly airy movements, as it flits about searching for insects 
near shallow waters. 

414. The Chatterers^ AmpelidcB{&fi9't)^f,SL vine), are charac- 
terised by a straight convex beak, and an uncommon widtii of 
gape. The Bolmnian Chatterer, or Wax-wing, is a species 
well known in Europe, Asia, and America. It is less than a 
thrush, and is crest«d on the head. Its general colour is a 
vinish gray, with a black throat. 

416. The group Fissirostres derive that name from having 
their beak deeply 
cleft — a peculiarity 
which gives a wide 
gape, and flts these 
birds for catching 
insects on the wing. 
The head of the goat- 
sucker is here pre- 
sented as illustrating 
this peculiarity. The 
group have great 
powers of flight, with 
comparatively small 
and weak feet. Some 
have the outer toe nearly as long as the middle one, and were 
hence called by Cuvier Synd^ictyli, 

416. The family HirundinidcB (Swallows) are well-known 




Head of Goat-sacker. 




Swift. 



summer visitors of the British Islands, Africa being understood 
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to be their chief winter resort. They are remarkable for 
bein^ 80 much on the wing in search of food, and for their 
Tivid, irregnilar movements in flying. The hind-toe is directed 
very much forward, and all the four are armed with strong 
claws, giving the animal the power of chnging to the faces of 
perpendicular rocks and builaings. The Sfartin is a famihar 




bird, building a curious mud nest in the sheltered angles of 
buildings. The Sioift is a species possessing more enduring 
powers of flight than the swallow, which is often seen on its 
long journeys to fall wearied upon the surface of the sea. In 
the Indian Archipelago is a small species of swallow, which 
forms its nest of a kind of sea-weed, which it macerates in 
its stomach, and arranges in layers. These nests are 
used in China to make a kind of soup, much prized as » 
delicacy. 

417. The Goat'StiekerSy or Night Jars (Caprimulffida), fly 
in the dusk, and feed on moths and beetles, which they seize 
on the wing. Like the owls, they cannot bear the glare of 
day. In Britain, we have only one species, which visits in the 
beginning of summer, and leaves us m the end of September. 
It is chiefly found on furze of commons, wild bushy heaths, and 
broken hilly ground, covered with ferns, especially in the 
neighbourhood of thickets and woods. It is about eleven 
inches in length, and twenty-three in the expanse of its wings. 
It derives its name from the absurd belief of the ancients. 
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that it injured the teats of goats in its attempts to suck 
them. 




Goat-sucker. 

418. The Bee-eaters {Meropidce) are said to be extensively 
distributed in Africa, where they migrate in small flocks to the 
countries along the northern shores of the Mediterranean. 
They feed on insects, especially bees, which they pursue much 
in the manner of swallows. * To this family also belong the 
Rollers, most of which are natives of the East, but of which 
one species inhabits Europe. They are in some respects 
intermediate between the swallows and bee-eaters. One species 
is stated to perch and watch for prey on the horn of the rhino- 
ceros, giving notice to that animal of the approach of the hunter. 




King-fisher. 



419. The King-fishers (Halcyonidaf) are generally natives of 
the warmer regions of the globe. They hve upon aquatic 
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insects and small fish, and may be seen perching on the stump 
of some decayed tree which overhangs a stream, watching the 
minnows, on which they dart with unerring aim. They then 
return to their perch, beat their victim to death, and swallow 
it. The only species indigenous to Britain is a beautiful little 
bird, rather larger than the lark. The Todies (Todides) are 
small Americanoirds, nearly allied to the former family. 

420. The group of Climbing-birds (Soaiisores) compre- 
hends four famiUes of considerabljr diverse character, but 
having one remarkable pecuHarity in common— namely, an 
arrangement of the toes, oy which two are directed forward 
and two backward, so as to lit the animal especially for climb- 
ing. They are not good walkers or fliers, and, careless of nest- 
building, are content to rear their young in the hollows of trees. 
It may be said that of all birds they are the most arboreal. 

421*. Family Ficida (Woodpeckers). — This kind of bird is 
well fitted for cUmbing trees, not only by its zygodactyle feet, 
but by the pointed feathers of its tail, which, being inserted in 
the bark, form a rest for it as it ascends. It is furnished with 
a long shai*p tongue, which it inserts into the chinks of timber 




Woodpecker. 



in search of insects, transfixing them with its barbed point, and 
further securing them by means of a viscid substance with 
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which it is covered. At the pairing-season, the Woodpecker 
communicates with its mate, not by song, as is customaiy, but 
by rattling its beak against a dead-branch ; ^m which sound 
its name nas been derived. There are three species constantly- 
resident in Britain — the Green Woodpecker, the Great-spottea 
Woodpecker, and the Lesser-spotted Woodpecker. The first ia 
sometimes called the Bain-bird, because it makes more noise 
than usual before wet weather. This bird is about thirteen 
inches in length, and twenty-one in breadth. 

422. The Wryneck (Yunx torquilla) belongs to this 
family. It is a beautiful summer migrant. In England, 
it is called the Cuckooes Messenger, because it arrives only 
two or three days before that bird. Its food consists chiefly 
of ants. A hole in a tree is ^nerally chosen for nestling. 

423. The Creepers (Certhtadai).— Of these birds, the Nut- 
hatch is the onlv species known in Europe. It is frequently 
seen during the day running rapidly about, either up or down 
the trunk or branches of a lofty oak or beech tree. The food 
of the Nuthatch consists of insects and seeds, particularly 
acorns and nuts. It procures a supply of insects, such as 
earwigs and caterpillars, from beneath the old bark of trees, 
by lifting it up with its wedge-shaped bill. It is remarkable 
for its instinct in fixing a nut in a chink, while it pierces it 
with its bill, swinging the whole body as on a pivot to give 
eflect to each stroke. 

424. The Cuckoos (Cuculida), — The Common Cuckoo 
{Cuoulus canoTUs) is the type. It is a migratory bird, arriving 
in this country about the end of April. Its cry, * cuckoo,' from 
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which it derives its name, is well known. In size, the bird is 
nearly equal to a pigeon, and it is of an ash-gray colour. Itii 
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food consists of caterpillars, insects, and small fruit. The 
Cuckoo has no nest of its own, nor does it hatch its own eggs, 
but deposits them in the nests of other birds, such as the 
Water-wagtail, by which they are reared ; and as it deposits 
but one egg in each nest, the process of rearing the progeny 
may be carried on by several foster-parents at once. In its 
flight, it is usually attended by small birds, chiefly the 
Meadow-pipits. 

426. The Tcmcans (RamphastidcB) have bills of enormous 
size, nearly as large as the body itself. They are gregarious in 
their habits. Their food consists of fruit and insects, and the 
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eggs and young of other birds. In feeding, they throw 
each morsel into the air, and catch it in its descent. This 
family is peculiar to the warm regions of America. They 
are in general black, with lively colours on the throat, breast, 
and croup. 

426. The Psittacidce (Parrots) constitute a family which 
is very widely difiused through the torrid zone in both new 
and old continents, and is scarcely found beyond it. It 
contains a large number of species, each of which has its 
pecuhar locality, the short wings of these birds not enabling 
them to traverse large tracts of sea. They correspond with 
the oJ;her Scansores in little else than the structure of the 
foot, and this is formed rather for grasping than for climbing. 
It is also used for conveying food to the mouth, a peculiarify 
nowhere else seen but in the goat-suckers. Their beak is 
stout, hard, and solid, curved and pointed very much as in 
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the diurnal birds of prey. Their jaws are set in motion by 
a greater variety of muscles than are found in other birds. 
The tongue is uiick, fleshy, and rounded; and the larynx, 
or organ of voice, is also more complicated — ^by which pecu- 
liarities they gain their facility of imitating the human voice 
as well as other sounds. Their voice in a state of nature, 
however, is loud and harsh. They use their crooked bills in 
clambering up trees, and nestle in hollow trunks. They sub- 
sist upon the succulent parts of vegetables, especially bulbs and 
fruits. They are distinguished from the rest of the scansorial 
birds by their intelligence and dociUty— quahties in which some 
species are unsurpassed by any members of the class. 

427. The Parrot tribe, nearly all of which are adorned with 
gorgeous colours, has been divided, chiefly from a regard to 
peculiarities of plumage, into many minor croups, the limits 
of which, however, are mostly arbitrary. The True Parrots 
are square-tailed, and have no crests. They are found in 
both the old and new continents, and are more easily taught 
to speak than others of the family. The Cockatoos are also 




Cockatoos. 



square-tailed, but have crests upon their heads. The white 
ones inhabit the Indian Archipelago and Australia; they are 
singularly gentle and affectionate, and easily maintained in 
captivity in Europe. The Love-birds are a beautiful group, 
found in both continents, nearly alUed to the parrots, but of 
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diminutive size. The Parroquets have a long-pointed tail, 
and chiefly inhabit the Asiatic continent and islands, and 
Australia. An American species of Parroquet is the only- 
member of the parrot tribe found to the northward of the 
Tropic of Cancer. The Macaws are long-tailed American 
species, which exceed all the rest in size, and are superbly 
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coloured. The Lories are Oriental species, with square tails 
and dense soft plumage, the colours of which are glowing 
in the highest degree; the beak is in general comparatively 
feeble, and they feed upon the juices of flowers and the pulp 
of the softest fruits. 

428. The group Tenuirostres (Slender-billed Birds) are 
generally of small size and great beautj; of plumage, chiefly 
confined to tropical countries. By their slender beaks and 
long tongue, forfced or divided into filaments at the extremity, 
they are specially fitted to live upon the juices of flowers ; in 
which respect, as well as in their fine colouring, they remind 
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US of certain families of insects. Many of them, however, 
are also insectivorous. The feet are very short and dehcate. 

429. The MeliphagidaB (Honey-suckers) are distinguished 
by their notched bill ; their tongue is terminated by a bunch of 
dehcate filaments ; and the hind-toe is so strong and robust, 
that it serves as a support to the bird during me process of 
feeding. This group is chiefly confined to AustraKa, where its 
members abound in great variety of form, and where they find a 
never-failing support in the luxuriant vegetation of that country. 

430. The ParadisidcB (Birds of Paradise) are among the 
largest of the Tenuirostres, and seem to hve, like the rest of 
the order, chiefly upon soft vegetable substances. They are 
confined to New Gmnea and the neig^hbouring islands: and for 
a long time no specimens were obtained but such as nad been 
deprived by the natives of their legs, whence it was at one 
time supposed that they were destitute of limbs, and supported 
themselves entirely on their airy plumes. The extraordinary 
development of their feathery appendages is well known ; but 
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of the purpose these serve in their economy, no plausible 
account has been given. The very restricted locality of these 
birds, and the savageness of the people who inhabit it, have 

Erevented naturalists from obtaining much knowledge of their 
abits. They are partly supported upon insects. 
431. The TrochilicUe (Humming-bu:d tribe), so celebrated for 
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the metallic lustre of their plumage, and particularly for the 
gem-like briUiancy of some of their feathers, have within their 
Jong slender beak a tongue divided almost to the base into 
two filaments or threads. These filaments are not tubular, 
as sometimes described, but flattened. The organ is employed 
for diving into flowers and sucking their juices ; but it is not 
improbaUe that it also serves for catching insects, since it 
is unquestionable that, like others of the order, the Humming- 
birds are partly insectivorous. When hovering over flowers, 
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these birds balance themselves in the air by a rapid motion of 
the wings, and it is by this movement that the humming 
sound is produced from which they take their name. The 
flight of these birds, the smallest of the order, is so rapid as 
frequently to elude the eye. They hve solitarily ; defend their 
nests with courage, attacking with their needle-like bills the 
eyes of intruders, which makes these minute creatures truly 
formidable ; and they fight with each other desperately. 

432. This family is exclusively confined to America, and, 
with few exceptions, to the southern part of tiiat continent and 
the adjacent West Indian islands. More than one hundred 
and seventy species are at present known, and others are 
constantly being discovered. The smallest of them, when 
plucked, are less than a large humble-bee; and one only, 
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which is much larger than any others as yet known, nearly 
equals the common swift in size. This bird is also one of the 
dullest coloured, and its general resemblance to the swifts is 
very manifest. 

433. The CinnyricUB (Sun-birds) represent the Humming- 
birds in the eastern continent. Thev are closely allied to the 
Trochilida in general structure, and in the mode of obtaining 
their food, but their tongue is not so deeply divided. They 
are small birds, and the males have the most brilliant colours, 
rivalhng those of the humming-birds during the breeding- 
season ; but the garb of the female, and of tne male at other 
parts of the year, is much more dull. The bill is not so 
straight as in the TrochilidsB, and the legs less delicate, so that 
a connection between that and other families is evident through 
this one. The Sun-birds are of a lively disposition, and sing 



434. the PromeropidcB (Hoopoes) are also restricted to the 
Old World ; one species, the Cfommon Hoapoe, annually visits 
Europe in company with the Bee-eaters, and other swallbw-hke 
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birds ; but, unlike its congeners, it seeks its food on the ground. 
Most of the tribe, however, feed upon the juices of flowers and 
succulent fruits, and their plumage possesses metallic lustre. 
The feet, as well as the tongue, are very short. 
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CLASS MAMMALIA, OB SUCK-GIVING ANIMALS. 

435. The Mammalia agree with birds in possessing a . 
complete double circulation and warm blood ; and with reptiles in 
breathing air, and generally living on the surface of the eartli ; 
but they differ from all other vertebrata, not so much in 
producing their young alive (which is the case in a few species 
of reptiles and fishes), as in their subsequent nourishment of 
them by suckling — from which circumstance the name is 
derived. This class is placed at the head of the Animal 
Kingdom, not only as bemg the one to which Man belong-s, 
but also because it is that which enjoys the most numerous 
faculties, the most delicate sensations, the most varied powers 
of motion; and in which all the different faculties seem 
combined to produce a more perfect degree of intelligence ; the 
one most fertile in resources, most susceptible of perfection, 
and least the slave of instinct. Although principally adapted 
to motion on the ground, we find one tribe possessed of the 
power of rising into the air like birds, and another formed to 
inhabit the water like fishes ; but both these agree with other 
Mammalia in all essential characters, and differ very widely 
from the classes with which their habits seem to associate 
them. To the Mammalia is confined thfe protection of the 
body by hair or fur; the nearest approach to it being in 
the hair-like feathers of a few species of birds. But the 
presence of tliis covering is by no means universal in the 
Mammalia. 

436. Naturalists, in seeking to classify the Mammalia, have 
to look chiefly to those indications which the teeth, extremities, 
and other external characters furnish, regarding the general 
habits and dispositions of the several animals. Thus, keeping 
out of view minor distinctions, the possession of sharp fangs 
and claws is a clear mark of carnivorous habits; flat-topped 
teeth and hoofs, equally a yroof of a gentle and herbivorous 
character. The flapper ot the whale shews a fitness for 

E regression in the sea; the development of a wing on the 
and of the bat, a design that the animal should make its way 
through the air. Other distinctions are found in the advance 
of the animals in their general development^ forming still 
broader grounds of classification. 

437. A minor portion of the Mammalia produce their 
young in an immature state — indeed scarcely alive — and these 
attain a comparatively low permanent condition, their bodily 
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Structure presenting* many points of affinity to birds and reptiles. 
In this division, which are chiefly localised in Australia, there 
are two groups. 

MONOTREMATA. 

438. The Monotremata~so named because, as in birds, 
the excretory openings are united into one — are exclusively 
Australian. There are two species, the Echidna^ or Spiny 
Ant-eater, and the Ornithorhynchus, or Duck-billed Platypus. 

439. The Spiny Ant-eater {E. hystiix) is rather lai^er 
than the common hedgehog*, to which it bears some resem- 
blance, being armed with spines on the upper part of the 
body, and having a prolonged snout. It frequents sandy 
places, and burrows in the ground. Its food consists of ants 
and other insects, which it entraps with its long and adhesive 
tongue. The Ornithorhynchus derives this name, now uni- 
versally adopted by naturalists, from the bird-Uke snout of 
the animal {o^vn, a bird, and pvypc'h a beak). * The similarity 
of its jaws to those of a bird,' says Swainson, 'is so great, 
that upon its first discovery, it was strongly suspected tiie 
specimen sent to Europe was a deception, practised by some 
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cunning fellow on the credulity of naturahsts by ingrafting 
the bill of a duck upon the skull of a quadruped.' By the 
colonists, it is called the Water-mole — an appellation suggested 
by its aquatic habits, combined with some shght resemblance 
which it bears to the common European mole. The ornitho- 
rhynchus is about eighteen inches in length, and clothed with. 
a dense fur. It frequents the tranquil parts of rivers, in the 
banks of which it burrows, and it obtains its food by the 
capture of small aquatic animals. 
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MARSUPIALIA. * 

440. The Marsupialia exhibit a nearer approach to the full 
mammaliaa character. The name, signifying Pouched Animals 
(J^t. Marsuj^umj a purse), is derived from the remarkable 
provision which is made for the continued nourishment of the 
youn^ after their immature birth. The new-bom imperfect 
offspring attaches itself to the teats of the parent, and remains 
fixed there until it has acquired a degree of development com- 
parable to that with which other animals are bom. The skin 
of the abdomen of the parent is so disposed as to form a pouch, 
in which these imperfect young are protected, and into which, 
long after they can walk, they retire for shelter on the appre- 
hension of danger. It is remarkable that, notwithstanaing 
the general, and usually very striking, resemblance of the 
species to each other, they differ as much in the teeth, the 
digestive organs, and the feet, as do the other orders of 
Mammalia from each other ; and indeed it may be said that 
some of these other orders are represented each by a strongly 
analogous group, in the Marsupiaha. 

441. The geographic range of this order is extremely 
pecuUar. With the exception of the Opossums, which inhabit 
America, its species are at present almost coniined to Australia 
and the neighbouring countries, where they constitute, with the 
Monotremata, almost the only mammiferous animals. It is 
remarkable, also, that from the remains found in secondary 
focks, they appear to have existed at a much earher geological 
period than the superior Mammalia, and to have been more 
extensively diffused over the earth's surface than at present. 

442. The Marsupialia may be divided into the following 
famiUes, which have been named according to their predomi- 
nating food. These terms must not, however, be regarded as 
strictly indicating the food of the several species contained in 
each group, but only their general tendency to select for 
their support the suostances implied by those designations. 
1. Sarcophaga^ or Flesh-eaters, such as the JDas^urus. These 
have three onds of teeth,* long canines, and a simple stomach 
like that of the Camivora. 2. Mitomophaga, or Insect-eaters, 
such as the Opossum, These have also three kinds of teeth and 
a simple stomach, but a more complex intestinal canal : they 
are parallel with the Insectivora. 3. Carpophaga, or Fmit- 
eaters, as the Phalangers, or Flying-opossums. These have 
large and long incisors in both jaws, the canines sometimes 

* The front teeth are termed incisors, or cutters ; those next to the 
Incisors, are canine, or dog-teeth ; and those at the sides of the jaws, molars, 
or grinders. 
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absent, and a more complicated intestinal canal. They majr 
perhaps be regarded as representing* the frugivorous BatSL 
4. Poephaga^ or Grass-eaters, as the Kangaroos. These have 
long anterior incisors, the canines only present in the upper 
jaw, or altogether wanting, and a complex intestinal canal like 
that of other herbivorous Mammalia. 5. Rhizophaga, or Root* 
eaters, as the Wombat, These, in the structure of the teeth and 
alimentary canal, are true Rodentia. 

443. All the existing species of the first family, Sarcophtiga^ 
are confined to New Holland and Van Diemen's Land. These 
animals vary in size, from that of a small wolf to that of a 
mouse. The larger ones possess considerable ferocity, destroy- 
ing sheep, and even invading houses ; others attack poultry, 
of which they suck the blood ; and the smallest are partly 
insectivorous, and Hve on trees, thus shewing an approach to the 
next family. The names Hycena^ Devil, Wild-cat, &c., applied 
by the colonists to these animals, sufficiently indicate their general 
correspondence in habit with those of the order Camivora. 

444. Of the second family, Mitomophaga, some are adapted 
to live on the ground, and even to burrow beneath the surface, 
whilst others ascend trees in search of their food. To this 
latter eroup belongs the Opossum tribe, which is extensively 
diffusea through -^Snerica. These have a long and prehenaiJe 
tail ; and the finder thumbs are long, and effectively opposable 
to the other digits. They are fetid and nocturnal animals, of 
slow gait, nestling upon trees, where they pursue birds, insects, 
&c., without rejecting fruit. The Virginian Opossum is nearly 
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the size of a cat. It enters the villages at night, and attacks 
poultry, devouring also their eggs. One species frequents the 
marshes of the sea-coast, where it feeds chiefly on crabs. In 
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a part of this tribe no pouch exists, but only a vesti^ of it, in 
the form of a fold of skin on each side of the abdomen. In 
these, the mother supports her young* by entwining her tail 
with theirs. 

445. The animals of the third family, Carpophaga^ are 
peculiarly adapted to live among the trees on which they seek 
liieir food. Some species, in their general form, and in the 
prehensile character of their tails, approach the opossums. 
Such are the Couscous of the Molucca Jfelands ; these feed on 
insects and fruit. At the sight of a man, they are said to suspend 
themselves by the tail ; and if he ^zes at them steadily for 
some time, they fall through lassitude. The most remarkable 
species, however, is the Petaurus of New Holland, which much 
resembles the flying-squirrels. Like these, it possesses an 
extension of the skin on each side of the body, oetween the 
anterior and posterior legs ; and a flattened bushy tail, by the 
help of which it can take leaps of considerable length. Like 
the bats, or the flying-lemur, to which it may be compared, it 
is a nocturnal ani'mal, remaining during the day nestled in the 
hollows of trees ; but it becomes animated as night advances, 
skimming through the air, supported by its lateral expansions, 
half-leaping, half-flying from branch to branch, and feeding 
upon leaves and insects. It would seem that, whilst in motion, 
it has some power of altering and directing its course. Another 
animal belonging to this group, the Phaseolarctos, or Koala, a 
native of New Holland, is as large as a moderate-sized dog. It 
has the gait and carriage of a young bear, and passes its life 
upon trees, and in dens or holes which it hollows at their feet. 
The female carries her young for a long time on her back. 

446. The family of Poephaga consists chiefly of the Kamgaroos 
and the Kangaroo-rat, all of which are inhabitants of New 
Holland and the neighbouring countries. The Kangaroos are 
remarkable for the enormous length of their hinder feet, 
whence their generic name, Macropus (long-footed), is derived. 
The hind-legs and tail are also very largely developed ; whilst 
the fore-legs and feet are very small. From this great 
inequaUl|3r in the size of the limbs, they advance on all-fours 
very slowly ; but they can make immense leaps with the hind- 
legs, the tail probably assisting them. These are furnished with 
one large nau, almost like a hoof, which is a powerful weapon 
of oflence. and defence ; for, supporting itself upon one leg 
and its tail, the animal can inflict a very severe blow with 
the leg which is at liberty. The largest species is sometimes 
six feet in height, having the bulk of a sheep, and weighing 
140 pounds. Its flesh is used as food by the New Hollanders, 
and 18 described as being somewhat like venison. The Kangaroo 
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^zes, like ruminant animals, and is the only inhabitant of 
New Holland that at all represents that tribe. The young ones 
reside in the mateiiial pouch until they are able to graze for 
themselves, which they effect by stretching out the neck from 
their domicile while the mother herself is feeding. Several 
species exist, diminishing in size to less than that of a hare. 
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The Kangaroo-rat connects this family with the preceding one ; 
it is about the size of a small rabbit. 

447. The last family, Ehizophaga, contains only one species 
at present known— tie Phascolomys Wombat, This animal 
is about the size of a badger, by which name it is known 
to the colonists, and is a native of Van Diemen's Land. It 
is a sluggish animal, with a flattened head and body. It 
burrows in the forests and low rounds; hiding itself in natural 
crevices at higher elevations. When attacked, it gruiits like a 
pig ; it bites hard, and is furious when much provoked. As 
already mentioned, the organisation of its digestive system cor- 
responds closely with that of the Rodentia ; and from what is 
known of its food, it seems to find its support, like the animaU 
of that order, in the tougher kind of vegetable substances. 

448, Another subdivision of the Mammalia is marked by 
higher characters than the preceding, but still must be placed 
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in a position somewhat below the highest, the animals compos- 
ing it being generally diminutive and weak, with a lower style 
of dentition, and less complex brain, than those which are next 
to be considered. In this division are comprised three orders — 
Edentata, Insectivoraj and Rodentia, 

EDENTATA. 

449. Order Edentata take their name from the peculiarity 
common to all, of an entire absence of the incisor teeth. One 
large group, Myrmecopliaqa, or Ant-eaters, are specially fitted 
for their insectivorous mode of life, by the long-pointed form of 
their muzzle and the strength of their feet, the extremities of 
their toes being nearly included in large nails, which approach 
in character to hoore. They are peculiar to the warm and 
temperate regions of South America. Some species are covered 
with hair; others with scales, which they elevate when 
irritated. They possess a long thread-Uke tongue, always 
covered with a gluey saliva, and which forms an admirable 
instrument for catcmng such burrowing insects as the ants. 
Another group, the Armadillos, are remarkable for the dense 
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armour of hard scales with which they are covered. They 
subsist partly on vegetables, and partly on insects and carcasses. 
This group is also confined to South America. They are 
generally about the size of a cat, but one species is three feet 
in lengUi. Ant-eaters and Armadillos are considered, as of 
all the true viviparous mammaha, approaching, in the structure 
of their brain, most nearly to birds. 

450. The Tardigrada, or Sloths, are a group of animals 
considerably different from the above in all respects but their 
want of the fore-teeth. They are herbivorous, inhabiting the 
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forests between Mexico and Brazil, the largest not exceeding 
a fox in bulk. They Uve on trees, which they never leave, 
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unless compelled through force or accident ; and what is extra- 
ordinary, their most common posture is that of suspension from 
the branches, which they clasp with their arms and legs. In 
this attitude, they sleep, rest, and move from tree to tree. For 
this mode of life they are admirably adapted, their arms being* 
twice as long as their hinder extremities ; and they are by no 
means so slow as they are said to have been by early naturalists, 
who had seen them only in a state of confinement. 

461. Fossil remains of two very large animals of this family 
have lately been discovered in America — the Megatherium 
and the Megalonyx — nearly equalling the elephant in size. 
From the structure of their teeth, it has been inferred that 
they were leaf-eating animals, but with a short neck, 
unfitting them to reach the highest branches. It is difficult 
to ascertain the manner in which they got at their food. 
Professor Owen supposes, that they first cleared away the earth 
from the roots of a tree with their claws, and then seating* 
themselves on their hinder extremities, and grasping the trunk 
with their fore-feet, heaved it to and fro till they prostrated it 
to the ground, and then regaled themselves on itti leaves. 
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INSECTIVOBA. 



452. Order Insectitora are small animals, subsisting: 
chiefly on insects and vegetable substances. They are all 
nocturnal and subterranean in their habits, and most of them 
spend the winter in a state of sleep. From the shortness 
of their legs, their movements are necessarily slow. They are 
divided into three families — HedgehogSy Moles, and Shrews, 

463. ErinaceadcB (Hedgehogs).— These animals are called 
Hedgehogs, because they prefer the roots of hedges as their 
hiding-places, and from a superficial resemblance which they 
bear to pigs. Their teeth shew that they are omnivorous. 
Nature has provided them with a bristly coat of armour, which 
by strong cutaneous muscles they can draw over every part 
of the body, or every part which is accessible, so as effectually 
to protect themselves from their enemies. They live on fruit 
ana the eggs of small birds, and are torpid in winter. 

454. ImjnddB (Moles) Uve chiefly under ground, feeding on 
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Mole. 

insects, worms, and roots. Their feet are admirably adapted 
to their subterranean mode of life. From the smallness of 
their eyes, which are scarcely perceptible, it was long con- 
sidered* that the Moles were blind ; but it is now ascertained 
that they are by no means deficient in the sense of sigrht. 
Moles have no external ears ; but, from the tympanum being 
large, f^eir sense of hearing is nevertheless very acute. 

455. Sorecidce (Shrews) are small animals, having soft hsdr. 
S>ome of the species are among the smallest of mammaUa. 
The Common Shrew measures only two inches in length. The 
food of these animals consists of worms and insects. They 
burrow in the ground, seldom appearing abroad except towards 
night. This family is composed of Shrews, Amphibious Shrews, 
and Water Shrews. 
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BODENTIA. 

466. Order Rodentia take their name from their gnawing 
habits, for which they are fitted by having- the two canine 
teeth close together (incisors beinff wanting), the pairs in the 
several jaws working against each other. These teeth are 
constantly wearing away, but as constantly growing ; so that 
when one is lost or broken, its opposite, having nothing to 
wear it down, becomes developed to an enormous extent. The 
body is heavier in the rear than in the foreparts, so that rodent 
animals leap rather than run. 

467. The Rodentia may be divided into seven families, 
the technical distinctions between which are founded upon 
minute particulars in the structure of the cranium and of 
the lower jaw. 1. Sciuridce, or Squirrel tribe, comprehend- 
ing a large number of Hght and agile animals, chiefly dis- 
tinguished by their long bushy tails, and by their adaptation 
to a residence in trees, and to hve upon their produce. 
2. MuridiBf or Rat tribe. 3. CastoridtB, or Beaver tribe, 
including the Voles, Lemmings, &c. 4. Hystricidce, or Por- 
cupine tribe. 6. Cflvid^, or Guinea-pig tribe. 6. ChinchiUidiB, 
the Chinchilla tribe. 7. LeporiatP^ the Hare tribe. The 
rodents of the fourth, fifth, and seventh families are destitute 
of the clavicle, which those of the three first and the sixth 
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468. Of the family Sciuridcs, the Common Squirrel of this 
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country may be taken as a characteristic illustration; and 
its form and habits are sufficiently well known to render 
particular description unnecessary. It lives entirely upon 
vegetable food, in search of which it leaps with great agility 
from branch to branch. In taking these leaps, when it is once 
thrown off by an effort of its long and powerful hind-legs, it 
is in a measure sustained by the horizontal spreading of its 
hmbs and bushy tail, the hairs of which are directed laterally, 
so as to resem'ble a feather. In the Pteromys^ or Flying- 
scjuirrel, this sustaining power is much increased by an exten- 
sion of the skin of the flank between the fore and hind legs, 
which serves as a parachute. The Marmots are allied to tne 
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squirrels in the number and structure of their teeth, which 
are partly adapted, however, to insect food. In other respects, 
they are almost the reverse of squirrels, being heavy, with 
short Hmbs and a moderate-sized tail, and living on the 
ground, or even in burrows beneath it. They are con- 
nected with the former tribe, however, by an elegant little 
animal termed the Ground-squirrelj partaking of the habits 
of both ; this is a native of Eastern Europe. A very 
remarkable kind of Marmot is one known in North America 
by the name of the Prairie-dog, or Barking-squirrel, on 
account of its voice, which resembles the bark of a small 
dog. It lives in great troops, in immense burrows. More 
allied to the squirrels in the size of their tail and active 
habits, but differing in their dentition, are the Dormice, 
the structure of wnose teeth shews them to approximate 
to the next family. They chiefly subsist on vegetable food; 
but some species of them attack smaU birds. All the mem- 
bers of this family pass the winter in cold climates in a state 
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of lethargy, which is most profound in the Marmots and 
Dormice. 

459. The family of Muridai contains the smallest, and at 
the safae time the most proliiic, of the Mammalia. No 
undomesticated animals are better known than Mice and BtUs. 
The Brown (commonly, but erroneously, called the Norway) 
Rat made its first appearance in Paris about the middle of the 




Bat. 

eighteenth century, and in England not many years earlier. 
It is believed to have originjQly come from Persia, where 
it hves in extensive burrows. It is said to have arrived in 
Astracan bv swimming across the Volga, after an earthquake, 
in 1727. Its astonishing fecundity, its omnivorous habits, the 
secrecy of its retreats, and the ingenious devices to which it 
has recourse, either to retain its existing place of abode, or to 
migrate to a more favourable situation, all conduce to keep up 
its almost overwhelming numbers. Where a plentiful supply 
of animal food is afforded them, rats will feed exclusively 
upon it. The Brown Rat is now speedily replacing the Black 
or Old English Rat, which is becoming rather a rare animal in 
this country, and which, from its smaller size, is an unequal 
match for the usurper. There is reason to believe, however, 
that even this is not a native of England, and that it was 
introduced from France about the middle of the sixteenth 
century. From Europe these two rats — which infest vessels 
equally with houses — have been sent to America, the islands 
of the Pacific, and many other places, in some of which they 
have now become a serious inconvenience. The only strictly 
indigenous British species of Muridae are the Harvest-mouse 
and Long-tailed Field-mouse, both of them very beautiful little 
animals, and very interesting to the naturalist, although highly 
injurious to the agriculturist. A great number of species exist 



MAMMALIA. 189 

in various parts of the world, which do not differ widely from 
each other. 




Monse. 

460, The Hamsters have teeth nearly similar to those of 
the rats, but their tails, instead of being* long* and scaly, are 
short and hairy, and their cheeks are hollowed into pouches, 
in which they can stow away a lare-e quantity of grain for 
transport to their nests. They abound in the sandy plains of 
the north-east of Europe, from Germany to Siberia, and are 
very injurious, from the quantity of grain they hoard up in 
their extensive and intricate burrows. They have more 
ferocity than most of the order, and will attack any animal 
that comes in their way. They are believed to feed upon 
birds as well as upon vegetables. Allied to the rats in its 
dentition, and having* also some points of resemblance to 
dormice, is the curious genus Dijnis, or Jerboa, the general 
form of whose body, as well as its mode of progression, is 
very similar to that of the kang-aroo. The enormous length 
of the hind-feet occasioned them to be designated Two-footed 
Rats by the ancients ; whence their present generic name is 
derived. 

461 . Of the Castorid(B, the Beaver is probably the type ; 
but this family contains many genera having a close resem- 
blance to the rats. The- Beaver is distinguished from all other 
rodents by its horizontally flattened tail, which is of a nearly 
oval form, and covered with scales. The hind-feet are webbed, 
by means of which and the tail these animals obtain consider- 
able swimming powers. They chiefly subsist on bark and 
other hard substances, and can fell trees of considerable size, 
of which they use the bark and twig-s as food, employing* the 
stems in the construction of their remarkable habitations. The 
flattened tail is employed by them as a kind of trowel, with 
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which they plaster the walls of their houses. The Beavers are 
connected with the previous family by the ArvicoluBf or Voles, 




Beaver. 



many of which bear a strong general resemblance to rats, but 
differ in their dentition. Most of them are partly aquatic in 
their habits ; such is the Common Water-rat of tibis country, 
the food of which, like that of the Beaver, is (contrary to 
the general opinion) almost exclusively vegetable. To this 
group also belong the Lemmings, or Scandinavian Rats, which 
are remarkable for their occasional migrations in immense 
bodies. They are stated to advance in a straight line, regard- 
less of rivers and mountains; and while no insurmountable 
obstacle impedes their progress, they devastate the country 
through which they pass. Most of this family lay up a winter 
store of food, upon which they subsist in the mtervals of sleep, 
and they do not go abroad during that season. 

462. The animals which are characteristic forms of die 
family Hystricidce, are recognised at the first glance by the 
stiff and pointed quills with which they are armed, somewhat 
similar to those of the hedgehogs, but usually much larger. 
Besides the Porcupines and their aUies, however, to wmch 
this description more particularly applies, this family contains 
several forms which connect it with the two preceding. The 
name porcupine is corrupted from the French porc-epine, a term 
expressive of the pig-like aspect and grunting voice of these 
animals, as well as of their spiny covering. They hve in 
burrows, and have very much the habits of rabbits. The best 
known species inhabits the south of Italy, Sicily, and Spain. 
It is nearly the largest of the Rodentia, measuring almost three 
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£pet in length. There is an American genus nearly allied to 
1 he true porcupine, which has a long prehensile tail, like that 
of the opossums, and lives in trees. 




Porcupine. 

463. The next family, that of Cavidce, contains the largest 
sized animals of this order, although, when compared with 
ordinary quadnipeds, they would be termed small. They are 
naturally restricted to tropical America, where they replace the 
hares and rabbits of cold chmates. But the Guinea-pig is now 
extremely common in Europe, and is quite domesticated. The 
Capybara is an inhabitant of the sides of nearly all the great 
rivers of South America, and is the largest known animal of 
the order, being about three feet in length, and of the size of 
the Siamese pig. It has a large, thick, and blunt muzzle, is 
destitute even of the rudiments of a tail, and is scantily covered 
with bristly hairs. Its semi-aquatic habits are shewn by the 
webbing of the feet. By this structure it can both swim 
and dive with much activity. Upon land it makes but little 
progress, running badly, and generally diving in the water to 
avoid danger. It hves in small societies, and seems to be a 
nocturnal feeder. Another of the Cavidae is the Agouti, which 
is an inhabitant of the Antilles and tropical America. It is 
about the same size as the European hare, and, like it, possesses 
very long hind-legs, by which it runs, or rather leaps, 
with considerable swiftness. In regard to its food, however, 
and its manner of feeding, it rather resembles the squirrel ; 
preferring nuts to herbage, and sitting upon its haunches 
whilst eating. When angry, it stamps with the fore-feet, 
grunts like a young pig, and erects the bristly hair of the 
crupper in the manner of a porcupine. 
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464. The animals of the small family ChinchillidiE were, 
until recently, known only by their skins, which constitute an 
important article of commerce. In their general organisatioD, 




Chinchilla. 

they seem intermediate between the caviea and rabbits, but 
diiFer from both of them in possessing clavicles. They are all 
natives of South America, chiefly inhabiting the range of the 
Andes, and they live socially in extensive burrows. 

465. The Leporidce constitute the last family of the Rodentia, 
and are distinguished from the rest by the presence of two 
small incisors behind the rodent teeth. The form and habits 
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Hare. 



of the typical ^enus, Lepus, are sufficiently well known in the 
Hare and EaJfHt of this country. A large number of species 
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exist in the different parts of the northern hemisphere, and 
some are inhabitants of the arctic regions. There is one 
species of this country, in which the brown fur, that forms its 
summer coat, chang-es to white at the approach of winter. The 
hare is a ruminating animal, though without the peculiarly 
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complex stomach of the Ruminantia. The LagomySj or Rat- 
hare, is a very interesting genus, allied to the hare, but having 
nearly perfect clavicles, and the fore-legs almost as long as the 
hind. It is chiefly remarkable for the mode in which it lays 
up its store of winter provisions. It lives in solitude, or in 
small societies, in the mountainous parts of Siberia, and hollows 
out its burrow amongst stones and in the clefts of rocks, and 
sometimes in the holes of trees. About the middle of August, 
these animals collect their store of winter provender, which is 
formed of select herbs, and these they bring near their habita- 
tion, and spread them out to dry like hay. In September, 
they build up the fodder they have collected into heaps or 
stacks, which they place under the rocks, or in other places 
sheltered from the rain or snow. Where many of them have 
laboured together, their stacks are sometimes as high as a man, 
and more than eight feet in diameter. These stacks, which 
consist of the choicest and most succulent herbs, are often 
pilfered by the natives of that part of Siberia for the subsistence 
of their cattle and horses. A subterranean gallery leads from 
the burrow of the lagomys, beneath the mass of hay, so that 
neither frost nor snow can interrupt the animal's communication 
with it. 
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466. The remaining ordera of Mammalia may be placed on 
a higher level, not merely in point of size and generally of 
streng^, but in the character of their organisation. We are 
first called upon to notice a cluster of animals which are 
usually associated in one order, on account of their being fitted 
to spend the whole or most of their time in the s^ but which 
may more properly be divided into two. The aquatic mammalia 
were, till no distant date, universally regarded as fish, the exter- 
nal ugaie and medium of existence bemg alone looked to, and 
no one having observed that the animals breathe the atmosphere, 
suckle their young, and are in many other respects ditterent 
firom the finny tribes. 

CETACEA. 

467. Order Cetacea (Whales) are in general bulky 
animals, resemblixig fish in meir external figure, and entirely 
fitted mr living in the sea. Some are heroivorous; others, 
carnivorous. The head is usuallv of enormous comparative 
size, and fitted closely to the body, yet not without the 
seven cervical vertebras which form an invariable feature of 
mammalian animals. The anterior extremities are fashioned 
into paddles, for progressive motion; while the hind extremities 
are united into what appears as a tail. This so-called tail, 
ui^ke that of the fish, is disposed horizontally, thus forming a 
powerful oar for enabling the animal to rise £rom the depths 
of the ocean to take bream on the sur&ce, or to dive suddenly 
below. Under the naked apparent skin of the whales, is what 
is now ascertained to be tne true skin, composed of a thick 
mesh of fibrous substance, filled out with fat or blubber ; 
forming^ at once an elastic padding, to enable the animal to 
resist the pressure of the sea at great depths, and a comfortable 
wrapping, to save its natural heat from escaping into the cold 
element amidst which it lives. As is well known, the whales 
are chiefly sought for and captured, for the sake of the oil 
produced by this |>eculiar coating. Another feature of the 
whaleS) is the situation of the nostrils terminating at the crown 
of the head, and forming spiracles through whidi they project 
the sea-water, mingled with their breath. 

468. The herbivorous Cetacea are named ManatidcB, from the 
resemblance of their anterior extremities to hands. They live 
upon submarine plants, and the herbage which grows on the 
banks of rivers. They seldom exceed fifteen feet in length. 
The Dugongs of the Indian Archipelago and Red Sea are 
the most remarkable species. It is supposed that the many 
fabulous stories regarding' Mermaids have taken their rise from 
certain species of the Manatidse, in which the head and £Bice, 
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when seen alone above the water, strongly recall the human 
lineaments. 

469. The BdUenidip attain the length of seventy feet, of 
which the head always forms a larj^e jmrt. In the mouth, 
instead of teeth, is an apparatus which, in the circumstances, 
serves the animal more effectually for the supply of its food. 
This is a series of homy plates, arranged round the jaws, and 
forming simnlv a strainer. The animal, having taken in a 
hug^ mouthful of water, containing cuttle-fishes and other 
small animals, expels the water through this apparatus, leaving 
the prey behind, which is then swallowed. This pecuUar 
construction has a parallel in some of the duck tribes, whose 
bills are furnished with a somewhat similar apparatus. From 
this baleen, as it is called, is derived the article in common 
use under the name of whalebone. It gives a generic name 
to the group of animals possessing it. The Common Whale 
(Bahena mysticettis) is an inhabitant of the Arctic seas, and 
its capture, as is well known, is the subject of a ?reat trade. 
The sailors transfix it with a harpoon, to which a line is 
attached, and when it rises exhausted to the surface, the^ kill 
it, and extract the blubber. The great danger of this business 
is from the tail of the whale, which is quite able to upset a 
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boat, or even to cut it in two. The Rorqual is another 
species, in the same seas, different chiefly in being longer, 
with a more slender body. 
470. The Physeteridce (Cachelot or Spermaceti Whales) are 
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inhabitants of the Southern Ocean. They are distingoiished 
by the bulk of their heads, in which a surprising* quantity of 
fat is lodged. 

471. The Belphmidm are smaller animals, generally seen in 
droves, and remarkable for their active and hvely movementii 
in the water. The Dolphin, from which the group is named, 
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has been the subject of many fabulous stories. It was in jsls^ 
for food throughout the middle ages, partly in consequence 
of its being allowed, as a supposed fish, to be eaten during* Lent. 
The Porpoises are the most familiar on our shores, to whicb 
they often come in pursuit of herrings. One remarkable 
species of the Delphinidse is the Narwhal, or Sea-unicom, in 
which one of the front teeth is developed to the surprising 
length of six feet, forming, of course, a most formidable 
weapon. The Narwhal is, however, comparatively inoffenslTe. 

PHOCIDiE. 

472. Order Phocid^ comprises the remainder of the 
aquatic mammalia. By Cuvier they were associated with 
the carnaria of the land, to which, it must be owned, they 
make a near approach. They are, in general, much smaller 
animals than the Cetacea, from which they differ, too, in being 
fitted for a partial residence on land. Their four membraned 
feet form powerful oars for swimming, and can also be used 
in clambenng along the rocks. They are covered with a 
short close fur, sitting flat upon the skin. They pass the 
greater part of their time in the water, which they only quit 
to bask in the sunshine, and to suckle their young. 

473. Of the two genera, the Seals and the Morses, which 
this family contains, the former presents the least departure 
from the general type of the order. It possesses all three 
kinds of teeth; but the canines are not particularly large, 
and the molars are neither adapted for shearing nor for 
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grinding the food, but are furnished with angular points 
adapted to keep hold of and crush the shppery prey. The 
head of the seal resembles that of a dog, presenting the same 
mild and expressive physiognomy. These animals seem to 

CBSs considerable intelHgence; they are easily tamed, and 
me much attached to their feeder. They subsist on fish, 
which they always devour in the water, closing the nostrils 
by a kind of valve. Seals of various kinds are extensively 




Greenland Seal. 

scattered over the polar regions of both hemispheres, becoming 
scarcer in the temperate zone. They are occasionally seen on 
the coast of south Britain, but are more abundant on the north of 
Scotland. The fur-seal of the South Seas is extremely abun- 
dant in some localities ; for a period of fifty years, not less than 
1 ,200,000 skins were annually obtained from a single island. 
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474. The Walrus (also called Morse, Sea-cow, Sea-horse) 
resembles the seal in the general form of the body and limbs, 



198 EOOIX>GT. 

but diffi3rs considerably in the head and teeth. The Igw^t 
jaw has neither incisors nor canines, and is compressed 
laterally to pass between two enormous canines or tuska^ 
which issue from the upper one, and are directed downwards, 
sometimes attaining* a len^h of two feet. These seem to be 
used by the anim^ in hooking up the sea- weeds on whidli 
it partly feeds. The Morse is a very bulky creature, exceeding 
the largest bull in size, and attaining the length of twen^ 
feet. It is an inhabitant of all parts of the arctic seas, usually 
assembling in large numbers ; and individuals have occasionally 
visited the British shores. 

475. Two orders of the remaining MammaUa are distin- 
guished by having^ the extremities serviceable only for support, 
and termmating in hoofs. They are destitute of clavicles, 
and may be generally described as vegetable feeders. These 
two orders are classed together as Ungulatay or Hoofed 
Animals. The first order we shall notice is the 

BUMINANTIA. 

476. The Order Kuminantia is perhaps the most natural 
and best determined of the mammalian class, for all the 
species which compose it seem constructed, as it were, upon 
tne same model, the camels alone presenting any considerable 
exceptions to the general characters of the group. The first of 
these characters is the entire absence of incisor teeth from the 
upper jaw ; whilst the lower appears to possess eight : of these, 
however, the two outer ones are really canines, which have 
taken the form of incisors, so that the number of the true 
incisors is six, as in the other viviparous manmialia. The 
molars are almost always six in number, both above and 
below, and have their crowns marked with two douUe 
crescentic ridges of enamel, which aid in masticating the food. 
The feet are each terminated by two toes and two hoofs, 
which present a flat surface to each other, appearing as though 
a single hoof had been cleft ; hence the names that have been 
applied to these animals of cloven-footed, &c. Behind the 
hoof there are always two small spurs, which are the vestiges 
of lateral toes. 

477. The name of the order intimates the singular faculty 
possessed by these animals of masticating their food a second 
time, or 'chewing the cud.' This faculty depends on the 
structure of their stomachs, which are four in number. The 
food, which is cropped by the incisor teeth, is swallowed almost 
without mastication, and is moistened in the stomach; and 
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after being compreBsed into little pelleta or cuds, is returned 
to the mouth, to be rechewed while the animal is at rest. 
When this operation has been performed; the food is trans- 
mitted to the true digestive stomach. This remarkable 
provision has a very interesting adaptation to the general 
structure and characters of these animals. The Rummantia, 
taken as a group, are timid, and destitute of powerful means 
of defence against their foes. They rather seek their safety 
in flight when attacked. Their food, consisting chiefly of the 
grasses of various kinds, requires to be thoroughly masticated 
before it can be properly digested. When ieeding on the 
pastures they frequent, Uiey are liable to many alarms ; and 
if they were compelled to spend a considerable time in masti- 
oating their food before swallowing it, they would often be in 
danger of starvation, by being obhged to leave their pasture 
before their wants were supplied. But by their power of 
subsequent rumination, they are enabled to dispense almost 
entirely with the first mastication, and to feed with comparative 
quickness. They convey a store of food into the first stomach 
or paunch, as the monkey into its cheek-pouches; and then, 
retiring to a secure place, they prepare it for digestion at their 
leisure. 

478. The whole structure of these animals corresponds with 
the account just given of their habits. Their legs are long 
in proportion to their body, and the spinal column is v6ry 
flexible ; both which conditions are favourable to great activity 
of motion. They are endowed with a very acute sense of 
smell, which seems to be their g^de in the selection of tiieir 
ibod. Their ears are placed far back, and are very movable ; 
and these are well adapted to catch sounds from behind, so as 
to warn the animals of danger whilst feeding. The eyes are 
placed at the sides of the head, and the pupil is in the form 
of a horizontal oblong; so that the range of vision along the 
surface of the earth is very great, and the animals can easily 
look behind them when pursued. Their means of defence 
consists in the use of their horns to gore their enemy, and of 
their hind-feet to kick ; but it is only when peculiarly courageous, 
or in defence of their young, that single animals of this order 
will act on the offensive, or stand on the defensive, against 
others ofproportional size and strength. 

479. Tne Ituminauts, of all animals, are those which are 
most useful to man. They supply him witih a large proportion 
of his animal food. Some serve him as beasts of burden ; 
others furnish him with their milk, their tallow, hair, leather, 
horns, and other useful products. 

480. The great resemblance which exists among the very 
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numerous members of this order, renders the distribution of 
them into families, each characterised by some importftiH 
peculiarity, a matter of some difficulty. These subdivisiGns 
are, probably, best formed from the character of the horns, 
which are possessed by the males of all the species in their 
natural state, excepting such as (like the camel) connect this 
order with other groups. The horns are essentially bon^ 
prominences from the forepart of the skull. In some Rumi- 
nants, commonly termed cattle— such as oxen, sheep, goats, and 
antelopes — these prominences are covered with an elastic sheath, 
formed as it were of agglutinated hair, which continues to 
increase by layers during life. It is to the substance of this 
sheath that the name of horn is commonly applied, whilst the 
bony support is termed the core; this grows during life, and 
never falls. In the Girc^e, again, the bony prominences 
are covered with a hairy skin, which is continuous with that 
of the head; and here, too, the bony part of the horn is 
permanent. But in the Deer, these prominences, which, are 
covered for a while with a hairy skin (commonly termed the 
velvet), like the other parts of the head, have at their 
base a ring of bony tubercles, which periodically enlarge, 
and compress the nutritive vessels of the horns. These 
accordingly die, and fall from the skull ; and the animal 
remains defenceless. Others, however, are reproduced, gene- 
rally larger than before, which are destined to undergo the 
same fate. These horns, periodically renewed, are usually 
styled antlers, 

481. The Ruminants with homy sheaths to the bony pro- 
minences, may be divided into three families: — ArUeiopid^B, 
or Antelope tribe, characterised by the lightness of their forms 
and the activity of their movements, and by the solidity of 
the bony core; — CapridtB, or Goat tribe: in these the bony 
core is partly occupied with cells, and the . general form 
approaches that of the Ox tribe, but the horns are directed 
upwards and backwards ; — Bovidce, or Ox tribe : these have 
the horns directed upwards and forwards ; the form is robust, 
and the movements heavy. The division of the Ruminants 
in which the horns are periodically cast ofif, constitutes only 
one family— that of Ceroids, the Stag tribe. Another family, 
including only the Giraffes, and named Camehpardce, is 
characterised by the shortness and permanence of the horns, 
which are covered with a skin. Of the Ruminants without 
horns, there are two distinct families — the MoschidcB, or Musk 
Deer, which are remarkable for their elegance and lightness, 
and differ but little from the rest of the order, save in the 
absence of horns ; and tibie Camelidaf, or Camel tribe, which. 
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in their dentition and in the structure of the extremities, 
exhibit a transition to the Pachydermata. 

482. The family AntelopidcBy remarkable for the slender- 
ness of form and swifbness of foot of the animals compNosing 
it, contains above seventy well-ascertained species, bearing a 
strong general resemblance to each other. Most of these are 
natives of Africa; a few species, however, inhabit Asia; a 
still smaller number exist in America; and one only, the 
'Chamois, now remains in Europe. Among these numerous 
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species, we meet with forms that remind us of the other 
femilies of the Ruminantia — the Ox, Goat, Stag, &c. They 
generally associate in large herds, which migrate together in 
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search of pastures. A species well known to the colonists of 
South Africa is the Spri'ng'boh; which occasionally visits their 
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cultivated lands, during seasons of drought, in innumerable 
herds, causing devastation wherever they pass. Another noted 
species is the Gazelle, celebrated for its beautiful ejes^ as 
indicated by the poet : 

*I never nursed a young gazelle, 
To glad me with its soft black eye,* &c 

They are extremely vigilant and timid ; and the speed of the 
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swiftest species surpasses that of every other mammiferous 
animal. Those which are adapted to hve on rocks and 
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mountains exhibit the most remarkable agility, and fearlessness 
of those dangers which their habits would seem to involve : &ey 
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w^k with perfect composure along the giddy hrinks of the 
most awful precipices, climb and descend with wonderful care 
and precision, and leap up or down to the smallest surface 
that will contain their collected feet, with perfect firmness; 
and yet they are so fearful of any supposed enemy, that it 
is difficult to get within gunshot of them. Allied to the 
Antelopes is a very curious genus, the Gnu, which at first 
sight seems to be a monstrous being, compounded of parts 
ot difierent animals. The body and crupper, also the tail, 
neck, and mane, resemble those of a horse ; whilst its horns 
are like those of the Cape bufialo ; and its legs are as 
slender and light as those of a stag. It inhabits Southern 
Africa. 

483. The family of Caprida is connected with the last 
by many antelopes which, like the chamois, approach the 
goats in form. It includes only the Goats and Sheep, The 
original stock of the domestic breeds of the former appears 
to be indigenous to Persia, where it inhabits the moun- 
tains in large troops. The goats of Angora, Tibet, &c., 
celebrated for the fine quality of their hair, are no more than 
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varieties of the common ^tecies. The Ibex, which inhabits 
the mountains of the Old World, and especiaUy the Caucasian 
chain, is distinguished by the size and strength of its horns. 
It is said that this animal fearlessly precipitates itself down 
precipices, always falling on its horns, the elasticity of which 
secures it from injury. The Sheep appear to have extremely 
Uttle real difference n'om the goats ; a large number of races 
exist, the relation of which to each other is uncertain; and 
there is doubt as to the original stock of the whole. Of the 
domestication of this animal, we have an earlier record than . 
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of any other ; and on its use to man, there is no need to enlarge 
in this place. 




Earn. 

484. The species of the family BovicUB, or Ox tribe, 
are comparatively few. They are all large animals, with a 
broad muzzle, heavy and massive body, and stout limbs. Of 
the original stock of the domestic ox, we have no certainty, 
since, as in the case of horses, the existing races of wild 
cattle may have all been descended from those which have been 




BuU. 



at some period subservient to man. Of all the animals which 
have been reduced to his service, the ox is, without exception, 
that to which he is most indebted, for the extent and variety 
'of his means of usefulness. The universal utility of the animal 
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appears to have been very soon detected : and we find, conse- 
quently, that its domestication soon followed that of sheep, 
and that it is mentioned in the most ancient records as a 
servant of man, long* before either the horse or dog is noticed. 
The ancient accounts of the ?7?t«5, or Wild Ox, declare it to 
have been an animal of great size and fierceness, with large 
spreading horns; and bones are found in the most recent 
deposits, both in this country and on the continent, which 
correspond with that description. Many races or breeds of 
oxen exist in different parts of the world, which were 
probably all descendants from one stock, and yet differ 
considerably from one another. Most of those inhabiting 
the torrid zone have a lump of fat upon the shoulders, 
which increases in size in proportion to the abundance of 
their food. This is especially remarkable in the Indian or 
Brahmin Bully which, being held sacred by the Hindoos, 




Brahmin Ox. 

is supplied with food in great profusion, and leads an 
indolent life. When left to themselves, their form changes; 
they become less bulky and more active, and the hump, in 
particular, greatly diminishes. Some of the tropical races of 
oxen are no larger than a hog. 

486. Amonffst the undomesticated species of this family, 
which have alia strong general resemblance to each other, and 
are the most powerful and savage animals of the whole order, 
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may be noticed the European Bison, which was formerly spread 
over Europe, but is now restricted to Lithuania and the Can- 
casian region ; the American bison, commonly called Buffalo^ 




Bison. 



which inhabits all the temperate parts of North America ; the 
Indian Buffalo, of which there are several different races (in 
one, the horns include a space of ten feet from tip to tip), of 
which some have been domesticated ; the Cape Bttffaio, an 




Cape Buffalo. 



extremely ferocious animal, with large horns, first directed 
downwards so as nearly to cover the forehead, inhabiting^ the 
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woods of Caffiraria ; and the Musk Ox, a spedes inhabiting the 
ooldest regions of North America, with snort legs, and long 




Mask Ox. 



hair reaching the ground, which difliises more strongly than 
the rest the musky odour common to the whole genus, and 
which isparticularfy noticeable in the European bison. 

486. The family Cervidce, or Stag tribe, includes, like that 
of antelopes, a krge number of species differing but Httle 
amongst each other, very widely diffused over the earth's 
surfSeu^, and easily separated from others by the character of 
the horns. With the exception of the reindeer, however, the 
female is destitute of horns, save in a few rare individual cases, 
analogous to those amongst birds in which the hen assumes 
the plumage of the cock-bird. This never takes place until 
the latter purt of the animal's life. The substance of the horns, 
when completely developed, is that of a dense bone, without 
pores or internal cavity ; their figure varies greatly according 
to the species, and even in the same individual at different ages. 
These animals are extremely fleet, and live mostly in forests, 
where they feed on grass, the leaves and buds of trees, &c. 

487. This very extensive genus may be subdivided into 
sections, according to the form of the antlers. In some species 
they are wholly or partially flattened. This is the case, for 



example, with the Mk^ one of the largest existing species, which 
lives m troops in the marshy forests of the north of both con- 
tinents. It is as large as a^horse, and sometimes larger. The 
antlers of the male, at first dagger-shaped, and then divided 
into narrow slips, assume, at the age of five years, the form of 
a trian^lar blade, with tooth-like projections on its outer edge. 
These mcrease with age ; so that the horns have at last fourteen 
branches proceeding from each expanded portion, and weigh 
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fifty or sixty pounds. To this group also belonp the Reind§ar, 
so serviceable to the Laplanders, which is the only speaa 




Reindeer. 



properly domesticated, though others are doubtless susceptible 
of being so. The Fallow-deer, now naturalised in this country, 
but probably introduced from the south of Europe, or even 
originally a native of Barbary or Western Asia, is another 







Fallow-deer. 



species of this group. The remains of a gigantic species of 
deer, belonging to the same section, are frequently found in 
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peat-bogs, and other recent deposits in this country,^ and 
more especially in Ireland, whence the name Irish Elk 
has been given it. Judging from specimens of which the 
greater part of the bones have been discovered, it must 
have stood more than six feet high, and have been nine feet 
long; but there is no doubt, from the dimensions of many 
of the horns which are preserved (one pair measuring thirteen 
feet between the tips), that this is under the average size of 
the race. 

488. The species with round antlers are more numerous ; 
those of temperate climates change colour, more or less, with the 
seasons. The Common Stag, or Red Deer, is the best known 




Bed Deer. 

of these, being indigenous to the forests of all Europe and of 
the temperate parts of Asia. The Canadian Stag, or Wapiti, 
the Elk of the Anglo-Americans, is a fourth larger. There is 
also another species, inhabiting Virginia and the central parts 
of North America, which is smaller than the European stag, 
and is known as the Deer. A large number of species are 
indigenous to Central and Southern Asia, of which some have 
been naturalised elsewhere. 

489. Of the family CamelopardcB, only one species was 
for a long time known to exist ; but there are probably two, 
or even three kinds of girafie, all of which are natives of 
Africa, mostly frequenting the borders of the deserts. Its 
remarkable form, depending chiefly on the great length of its 
neck and fore-legs, is familiar to every one. In its general 
structure, however, it closely resembles the deer, differing from 
them in the permanence of the horns. It has also some points 
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of affinity to the camels, especially in the length of its neck, 
the existence of callosities, or hard surfaces, on the breast and 
knees, and the absence of the small spurious hoofs. It is the 
tallest of all animals, its head bein^ frequently raised eighteen 
feet from the ^imd. Its disposition is gentle, and it feeds on 
leaves ; browsmg upon the young branches at a height much 
above that which any other animal can reach, and drawing 




them towards its mouth by its prehensile tongue. It lives in 
small troops of ^ve or six individuals, and is very timid, 
although capable of powerfully defending itself by kicking. 
Notwithstanding the length of its neck, the number of 
vertebrae which this part contains is no greater than in 
other Mammalia. 

490. The MoscMdat, or Musk Deer, are completely inter- 
mediate between the true Deer and the Camel tribe, which 
last connects the Ruminantia with the Pachydermata. They 
resemble the ordinary Ruminants in the lightness and elegance 
of their forms, and in the nimbleness of their movements ; and 
differ chiefly in the absence of horns, and in the projection of 
the canine tooth on each side of the upper jaw, as in the camels. 
The name of this group has been derived from the common 
Mtisk, the males of which secrete the odoriferous substance so 
called in a small glandular bag. This species is nearly destitute 
of the tail ; and the hairs, which completely cover it, are so 
coarse and brittle, that they might almost be called spines. 
It is confined to the mountainous region between Siberia, 
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China, and Tibet, from which most of the Asiatic rivers 
descend. Its habits are nocturnal and solitary, and its timidity 
extreme. The other deer inhabit the warmer parts of Asia and 




Mask Deer. 

the Eastern Archipelago ; they have no musk-pouch. They 
are the smallest and most elegant of the Ruminantia, and are 
active and gentle in their habits. 

491. The CaiTielidcp, or Camel tribe, approximate to the 
succeeding order, and especially to the whole-hoofed division 
of it constituting the ETorse tribe, more than do any other 
Ruminants — to such a degree, indeed, that some naturalists 
prefer associating them with that group. They have 
always canines in both jaws, and two of the incisors 
haver also the same pointed shape. The animals of this 
family are much less elegant in form and graceful in 
action than the other Ruminants ; but their organisation is, 
equally with theirs, perfectly adapted to the circumstances 
in which they exist. The family contains two groups 
— the Camels and Llamas; the former are restricted to 
the Old World, and the latter correspond to them in 
the New. 

492. In the true Camels, the two toes are united below by a 
kind of homy sole, almost to their points, which terminate in 
small hoofs ; and there is a soft cusnion beneath the foot, by 
which it bears upon the sandy surface over which it is formed 
to move. Two species are known — one called the Bactrian, or 
Two-humped Camel, and the other the Arabian, or One- 
humped. Both are completely domesticated, and their utility 
as beasts of burden is universally known. The lirst species 
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is employed chiefly in Central Asia, the latter in Arabia, North 
Africa^ Syria, Persia, &c. The Two-humped Camel is the 
larger and stronger, being capable of sustauing a burden of 
above one thousand pounds, and is best adapted for rugged 




Baoirian CatneL 



ground. The other is the most abstemious, and the best fitted 
lor the sandy desert. The Dromedary is merely a lighter 
variety of it, possessed of greater fleetness and power of 




Dromedary. 



endurance. The flesh and milk of the camel serve as food, 
and the hair for tiie manufacture of doth. Their humps, 
principally composed of fat, are provisions of superabundant 
nutriment, whicn are gradually absorbed and disanpear on the 
occasion of a scarcity of other food, as is observed at the end 
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of a long journey. By resting on their callosities, they« are 
enabled to repose on a scorching surface, and their stomachs 
are adapted to contain a supply of water sufficient for several 
days. 

493. The Llamas of South America are much smaller than 
the camels ; they have the two toes quite separate, and are 
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without humps. They were the only beasts of burden pos- 
sessed by the Peruvians at the time of the conquest. Tney 
can only make short journeys, and the largest of the four 
species known cannot sustain more than 160 pounds. Remains 
of a fossil species have been lately found, which must have 
equalled the camel in stature. 



PACHYDERMATA. 

494. The second of the Ungulated orders is the Pachy- 
DBRMATA, 80 called fpom the thick skin with which most of 
them are invested. The animals of this order do not ruminate. 
They may be divided into three sections or groups. 

496. Of the first group. Proboscidean the Elephant is the 
only living genus ; other species, as the Mammoth and Masto- 
douy having become extinct in not very remote times. The 
varieties yet surviving are animals of hiige size, which subsist 
in the great forests of India and Africa by feeding on the leaves 
of trees and long grass. The elephant has not a complete 
hoof, but five toes to each foot, wmch are only distinct in the 
skeleton, the whole being enveloped in callous skin, excepting 
the nails at the extremities. AH these animals agreed in 
possessing a pair of enormous tusks or front teeth, and a very 
elongatea nose or proboscis ; and it is probable that ibis last 
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organ was formed, as in the elephant, to answer the purposes 
of a hand — ^laying hold of large objects by coiling itself round 
them, and of small by means of tne finger-like organ at its 
extremity. The magnitude of the sockets necessary to hold 
the tusks, renders the upper jaw so high; that the nostnlS) 
which are prolonged through the trunk, are placed in the 
skeleton near the top of the face. By means of its trunk, 
the elephant not only lays hold of its food, but sncks up 
its drink, which it causes to fill its capacious nostrils, and 
then discharges into its mouth by bending its trunk. By 
this admirable organ, the shortness of the neck, rendered 




Elephant. 

necessary by the weight of the head, is fully compensated. 
The cavity for the brain by no means corresponds with 
the external form of the skull; for in order, as it would 
seem, to give a larger surface for the attachment of the 
muscles of the trunk, the outer layer of bone is widely 
separated from the inner, and between the two are a number 
of large bony cells. 

496. In none of the Proboscidea has the lower jaw of the 
adult any front teeth. The arrang^ement of the grinders differs 
in the various species ; but in all they are composed of alter- 
nating plates of nard enamel and softer hony matter, cemented 
together by a third substance, which is termed the cortical. 
These grinders are in constant progress of renewal ; but they 
succeed each other, not by rising n*om below upwards, as in 
man, but by being pushed forwards from behind, in proportion 
as the tooth before each is worn away. The tusks are only 
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changed once ; but, like the cutting-teeth of the rodents, they 
are constantly being renewed at the roots. Two species of 
elephants exist at the present day, both of which inhabit 
tropical climates — one in Asia, the other in Africa. Remains 
of the mammoth are chiefly found in the north of America 
and of Siberia ; and from a nearly perfect specimen, which 
was discovered frozen in the ice near the mouth of the 
river Lena, it appears that this species was adapted to Hve 
in cold cUmates — the skin being densely covered with hair 
of two kinds. The tusks of the elephant serve not only as 
weapons of offence and defence, but to root up small trees and 
tear down cross-branches, either to obtain tneir leaves or to 
make a passage for the bulky body of the animal through the 
tangled forest. 

497. Of the second group, sometimes called the True Pachy- 
dermatay the first family is that of Suidce, the Pig kind. It is 
characterised by the peculiar thickness of the skin, and by the 
presence of four toes on each foot. They have three sorts of 
teeth in each jaw; the canines are usually long, and project 
forward as tusks ; the anterior molars are more or less narrow 
and conical, whilst the posterior are tuberculated. The food is 

Srincipally vegetable, but admits of considerable variation. The 
omesticated pig is well known to be quite an omnivorous 
animal. In the true Pigs, the foot has two toes furnished 
with large hoofs, and two much shorter ones that scarcely touch 
the ground. The Wild-hoar, which abounds in some parts 
of the continent of Europe, is well known to be a very 
ferocious animal ; and the domesticated race which is derived 
from it, often exhibits indications of the same character. 
One of the most curious animals of this tribe is the Baby- 
roussa, a native of the Indian Archipelago ; the upper 
canines of which are very long, and grow spirally upwards 
and backwards. These serve as defensive weapons of 
a very powerful description, inflicting severe lacerations 
by an upward stroke of the head. The Peccaries of 
South America want the external toe, and the central 
ones are partly joined together, as in the Ruminants; to 
which the complex structure of their stomachs also exhibits 
their affinity. 

498. With the family of Suidse is probably to be placed the 
Hippopotamus, or River-horse, which seems in many respects 
intermediate between the pig and the elephant; whilst \X% 
aquatic habits, and the conformation by which it is adapted to 
these, approximate it to the Dugongs. Only one species is 
known, which is now confined to the rivers of Middle and 
South Africa. But for its short, thick, and very blunt muzzle, 
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it might be compared to a gigantic pig ; the body is extremely 
massive, and the legs so short, that the belly almost touches 1^ 
ground ; and it is destitute of any covering but a few weak and 
scattered bristles. The canine teeth are long ; the upper ones 
straight, and the lower curved backwards, so that they rub 
against each other. Although ferocious, or rather courageous, 
when attacked, these unwieldy inhabitants of the waters are in 
their nature shV, and feed entirely on roots and other vegpetables, 
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seeming to* prefer those which are partially decomposed by the 
action of the water. 

499. The second family of true Pachydermata — to which 
the name of Tapirida, or the Tapir tribe, may be given — 
resembles the first in the thickness of its skin, but diiSers in 
the arrangement of the toes, of which there are only three 
on each hind-foot, and sometimes also in front, without any 
central cleft. There is considerable variation in regard to the 
teeth; but the whole family is exclusively herbivorous. No 
members of it exist in Europe at the present time ; but fossil 
remains of very large species are abundant in some localities. 
The Tapir of America is about the size of a small ass, with a 
brown and almost naked skin, a short tail, and fleshy neck that 
forms a crest at the nape. It is common in humid places and 
along the rivers, and its flesh is eaten. The nose assumes the 
form of a short fleshy trunk — the rudiment, as it were, of that 
of the elephant. Other species have been recently discovered 
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of a larger size ; one of which has the bones of the nose still 
more elongated, approaching a very remarkable fossil genus — 




Tapir. 

the Palaotherium. This seems to have been an animal nearly- 
allied to the Tapirs ; remains of several species, varying in size 
from a rhinoceros to a small sheep, have been found in the 




Supposed form of Palrootberiam. 

gypsum quarries of Paris, the fresh- water deposits of the Isle 
of Wight, and other places. 

500. To this family belongs the Rhinoceros, which is remark- 
able for its large size, and tor the kind of horn, composed of a 
solid fibrous substance, resembhng agglutinated hairs, which is 
supported on an arch formed by ^e nasal bones. Several 
species exist in different parts of the tropical portion of the Old 
World. They are naturally stupid and ferocious, frequenting 
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marshy places, and subsisting on herbage and the branches of 
trees. In some species a second horn exists behind the first. The 
upper Irp is generally elongated, and has some power of prehea- 
sion. Rhinoceroses' bones have been disinterred in many parts 
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of Europe. There is a curious little animal, the HyraXy which is 
about tne size of a rabbit, and was formerly placed among the 
Rodentia ; it is, however, little else than a rhinoceros in minia- 
ture, without the horn. It is not imcommon in rocky places in 
Africa and Syria, and one species ascends trees. It is probably 
the animal spoken of in Proverbs m. 26, as the cony. 
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601. The third group of Pachydermata, the SolidungtUctta^ 
contains only one family— that of the EquicUe, or Horse tribe. 
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Thougli there is only one apparent toe and single hoof to each 
foot, there are appendages oeneath the skin which represent 
two lateral toes. The well-known animals of this tribe, the 
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Horse, Ass, Zebra, Quagga, Onagga, and Dzeggnetai, are 
commonly regarded as l^longing to but one genus; but the 
iirst of these is probably to be separated from the rest, from the 




circumstance of its tail being wholly clothed with long hair, 
whilst that of the rest has long hair only towards the tip. 
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The Ass and Hone are noted for their naefulness to man » 
beasts of burden, docility and streng^ bein^ in them com- 
bined in a remarkable manner, but particularly in the horse. 
In a wild state, the horse lives in great herds, brow^sin^ on 
grassy plains, and occasionally moving over them with 
marvellous swiftness. 

502. All the animals just named a^ree in their dentition. 
There are six incisors to each jaw, which, during youth, have 
their crowns furrowed by a groove, and six molars on each 
side, above and below, with square crowns, marked, by plates 
of enamel which penetrate them, with four crescents. The 
males have, in addition, two small canines in their upper jaw, 
and sometimes in both ; these are always wanting in tbe 
females. Between the canines and the first molar there is 
a wide space, which corresponds with the angle of the lips, 
where the Ht is placed, by which alone man has been enabwd 
to subdue these powerful quadrupeds. None of the species 
of this family are indigenous to America. 

603. The Pachydermata are connected with the Manatidfe 
amongst the Aijuatic Mammalia, by several genera now onlv 
found in a fossil state, but particularly by a very remarkable 
one recently discovered— the Vinotherium. This most have 
been the largest of the Mammalia not strictly aquatic, its total 
length being probably eighteen feet. It blends the characters 
of the tapir and elephant with that of the Cetacea, having 
probablv possessed a trunk and an enormous pair of tusks, 
directed aownwards, though fixed in the lower jaw, and 
having been deficient in posterior extremities. The tusks, 
like those of the morse, were probably employed in raking 
up vegetable matter from the bottoms of the rivers and lakes 
it seems sometimes to have frequented. 



CARNIVORA. 

504. The animals composing the Order Carnivora aie 
separated from the other Mammalia possessing distinct fingers, 
by the presence of three kinds of teeth, and from these orders 
they are distingfuished by characters which point them out as 
especially formed for the pursuit and destruction of large 
animals. They possess in the upper and lower jaw six incisor 
teeth ; a large, strong*, and pointed canine tooth on each side ; 
and molar teeth, which are evidently formed for cutting and 
tearing, rather than for bruising or grinding. The form of 
these teeth varies, however, in the different genera, in accord- 
ance with their several habits. These molars consist of 
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three kinds : the anterior, immediately following the canines, 
which are always more or less pointed, and are termed false 
molars ; the next class, formed especially for cutting* the £esh 
upon which the animals feed, are termed camivorotLS teeth; 
and the posterior are tuberculated, with flattened summits. 

505. The proportion which these difierent classes bear to each 
other in number and development, accords with the degree of 
the carnivorous propensity of the animal, and furnishes impor- 
tant characters in the subdivision of the order. The more the 
surface of the molar teeth is raised into points and edges, and 
the more the action of the jaws is restricted to the scissor-hke 
movement by which these edges are made to meet and pass 
each other, the more purely carnivorous is the regimen of the 
animal: this is well seen in the Cat tribe. On the other 
hand, the more the molar surfaces are flattened, and the gpreater 
the lateral grinding motion of which the jaws are susceptible, 
the greater is the probable admixture of vegetable food : this 
is seen in the Bears. The g-eneral structure of the body, and 
especially that of the extremities, is modified in a corresponding 
manner, in accordance with the habits and propensities of the 
animal. In all, the toes are furnished with claws, which are 
peculiarly sharp in the Cats, and are in them kept ready for use 
within a sheath, from which they can be projected at the will 
of the animal. The stomach of the Camivora is very simple iu 
its form, and the intestines are short, in accordance with the 
easily digested character of their food. 

606. The whole bony and muscular system exhibits a similar 
modiUcation. Thus, whilst the powerful yet active and flexible 
movements of the nurely carnivorous animals are adapted only 
to the pursuit and destruction of living prey, the more sluggish 
habits of most of the Bear tribe, tneir peculiar mode of 
progression, and the modified structure of the skull, the teeth, 
and the limbs, are all equally applicable to the mixed nature of 
their food. The diflerence in the conformation of the extre-> 
mities, and in the mode of using them, is very striking in these 
two antagonised groups. In the former, the ends of the toes 
only touch the ground, the heel being considerably raised into 
the air ; in this way, the limbs can be used to much greater 
advantage in running and springing: the animals possessing 
this conformation are termed Dwitigrade Camivora, In the 
latter, the whole foot rests on the ground— a structure more 
favourable to the maintenance of a firm position, but preventing 
great activity of progression : these are called Plantigrade Car- 
ninora. In the seals, which may be considered as Camivora 
fitted for a sea-life, there is a third very remarkable variety of 
conformation in the extremities. Here^ as we have seen, the 
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anterior, as well as the posterior feet, are formed for swimming, 
being spread into fin-liKe paddles ; and the whole arrangement 
of their organs is admirably adapted to the pursuit and capture 
of their scfdyprey. 

507. The (Jamivora may be sul^Tided into four families, 
each containing a well-known form. 1 . Felida, or Cat tribe.— 
In these the destructive power is most highly developed. They 
are characterised by their short powerful jaws, their retractile 
claws, and the peculiar adaptation of their teeth for cutting, 
lliey have but one small flattened molar tooth above, and no 
corresponding one below. 2. Camdce, or Dog tribe. — These, 
like the cats, are digitigrade; but their claws are not 
retractile; and they have two flat tuberculated molars behind 
the great flesh-cutter. 3. Mustelida, or Weasel tribe. — ^These 
are mostly semi-plantigrade, a jjortion of the sole touching 
the ground. They are distinguished by their long* narrow 
bodies, and by the presence of only one tuberculated molar. 
4. UrsitUe, or Bear tribe. — These are the only true Plantigrade 
Camivora. Most of them possess several tuberculous teeth. 
In some systems, the Phocida are presented as a fifth ^unily 
of Camivora. 

508. The Cat tribe includes a large number of animals 
very closely resembling each other in structure and aspect—so 
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closely, indeed, that many of the species can only be distin- 
guished by their size, and by the markings of their skin. They 
all agree, too, in the mode of catching their prey, which is to 
steal upon it unawares, and seize it with a sudden sprixi^, iu 
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which they expend their energy, often slinking* off when once 
baffled. It is very difflcult to subdivide the family, on account 
of the strong* general resemblance of its members. Most of 
them are sufficiently well known to render any peculiar descrip- 
tion of them unnecessary. It may, however, be remarked, 
that some species are found in almost all tropical and temperate 
countries, and that those of different parts of the globe represent 
each other in a remarkable manner. Thus, the Lion and Tiger 




Lion— Male, Female, and Cub. 

are inhabitants of Africa and tropical Asia ; in America, they 
are replaced by the Puvia and Jaguar, which are confined to 
that continent. In tJie same manner, we find the Panther and 
Leopard spread over tropical Asia and Africa ; th^Ounce, inhabit- 
ing the Asiatic mountains ; the Caracal, in Turkey and Persia ; 
and the Lynx, in Northern Europe. These are represented 
by the Ocelot in South America, the Lynx of Canada (dif- 
fering from the European), and other less-known species. 
The Felidae, like the noble falcons, will only eat the flesh of 
animals they have themselves killed, except when in a 
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state of domestication or confinement, or when compelled by 
hanger. 




Tiger. 



609. The family of CanidiB includes a much larger number 
of different forms, some of which approximate to the Cat 
tribe, and others to the weasels and bears. This tendency to 
variation from a typical form is most remarkably shewn in 
the races of the Common Dop, which are beheved to have all 




Dogs. 



had the same origin, although the commencement of most of 
them is entirely unknown. The animals of this fEunily agree 
in their greater or less adaptation to a mixed diet. Although 
animal flesh naturally constitutes the principal food of all, 
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th/Rj do not attack living animals with a degree of boldness 
proportional to their strength; and many of them feed upon 
carrion, sometimes even when it is much putrefied. The 
Wolves, Foxes, and Jackals, are the animals which most nearly 
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approach the do^; and with the first of these it is regarded 
by many naturalists as being really identical. A very curious 
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connecting-link between this division of the family and the 
hysenas is the Wild Dog of the Cape (Lycaon picta). This 
resembles the dog rather than the hyaena in its teeth ; but in 
its tall gaunt form, and general aspect, it is more analogous to 
the latter, which it is also believed to resemble in internal 
conformation. It hves in numerous packs, which often 
approach Cape Town and devastate the environs. 

510. The Hycenas constitute a group remarkably distinct 
from the true Canidse, and yet bearing enough of their cha- 
racters to require to be associated with them. They are more 
purely carnivorous than the Dog tribe, and in the deficiency 
of tuberculated molars, approach to the cats. But they difi*er 

o 
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from these, not only in general aspect, which is much more 
nearly allied to that of the dog", but also in the absence of the 
retractile power of the claws, and in their propensity to feed 
on carrion. The teeth are peculiarly adapted for crushing 
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bones, and their jaws are shorter than those of the dog", but 
longer than those of the Felidse. In many other points of 
structure, the hyaenas are intermediate between the twu 
groups. They are peculiarly ferocious animals, combining 
the persevering doggedness of the one tribe with the furioii 
bloodthirstiness of the other. Their habits are nocturnal- 
more so than those of most other Carnivora. Hysenas are 
now chiefly confined to Africa and the south of Asia; but 
there is no doubt, from the abundant remains of thenoi which 
are preserved to us, they must have formerly lived in large 
numbers in this country, and in other parts of Europe. 

511. Another curious South African animal conducts us 
from the hyaenas towards the Civet tribe, which consists of 
small animals, some resembling the cat in form, but having 
two or more tuberculous grinders, and in many instances a 
plantigrade walk. In the true Civets, there is a pouch situated 
near the tail, containing a secretion of a musky odour, which 
is valued as a perfume. They are beautiful spotted animals, 
natives of Africa and India; they are of an indolent disposition, 
easily tamed, and feed partly on fruits. Allied to these is the 
celebrated Ichneumon of Egypt, which is an animal larger than 
our cat, and as slender as a marten, sharing in the highly 
carnivorous propensities of the next family. It chiefly hunts 
for the eggs of crocodiles, by destroying which it prevents 
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the excessive multiplication of those reptiles; it is easily 
domesticated, and exhibits much intelligence ; and it is brought 
up in houses, to keep them free from mice and other small 
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animals. The ancient allegation of its entering the throat of 
the crocodile to destroy it, is quite fabulous. The common 
Indian species is celebrated for its combats with the most 
venomous serpents. 

612. The MtistelidcB are the most bloodthirsty of all the 
Camivora; but they are not so much adapted for devouring 
flesh as are the FelidsB. These animals, on account of the 
length of the body and the shortness of the limbs, which 

Sennit them to pass through very small openings, may be 
escribed as Vermiform, All the members of this family are 
semi-plantigrade; and they thus conduct us to the truly 
Plantigrade Camivora. The Weasel of this country is a very 
characteristic example of the family; it is one of the most 
sanguinary of all, but confines itself chiefly to small animals, 
destroying large numbers of mice, tats, moles, &c. The 
Ferret and Marten, which are allied species, are bolder, having 
been known to attack man ; and the Polecat is a gi'eat enemy 
to the farmyard, game-preserve, and warren. All these animals 
have a strong and disagreeably odorous exudation from a pouch 
under the tail; but it is most disgusting in the last, from 
which cause it is often called the Foumart (a corruption of 
foul marten). The Skunks are an American tribe, intermediate 
between the weasels and badgers, and are remarkable for the 
intensity of their nauseous suffocating stench. 

613. The Otters constitute an aquatic form of this family, 
having the same general aspect and dentition as the weasels, 
but being readily distinguisned from all other genera of the 
family by their webbea toes and horizontally flattened tail. 
They subsist on fish. Several species exist, which are diffused 
pretty universally over the globe, with the exception of 
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Australia, where they are replaced by the extraordinary 
Omithorhynchus, The Indian species is employed for fishing', 
as the dog for hunting*. A large species frequents the waters 
of the North Pacific Ocean, along the shores of Kamtschatka 
and Siberia, where it is hunted for its blackish velvet-looking" 
fur. This species is said to feed partly on sea-weed. The 
British Otter also occasionally visits the sea, swimming to 
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some distance from the mouths of the rivers which it has 
descended. It is said to burrow in their banks ; but this is 
not correct, as it Hves only in natural excavations. When 
the supply of fish is scanty, it has been known to resort far 
inland, and to attack lambs, sucking-pigs, and poultry. 




Polar Bear. 



514. The true Plantigrade Camivora, constituting the 
family of UrsidcPf participate in the comparative slow motion 
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and nocturnal life of the Insectivora; and, like them, too, 
the species which inhabit cold countries pass the winter 
in a dormant state. In the Bears, the cartilage of the nose 
is elongated and movable, somewhat resembling that of the 
shrews. These animals possess a great facility, from the 




Brown Bear. 

structure of the sole, of rearing themselves up on their 
hind-feet; and this may be especially noticed in such as 
are, hke the bears, fruit-eaters, becoming carnivorous only 
from necessity ; they are thus enabled to climb trees in search 
of food. The bear also digs the ground in search of earth- 
worms, on which it feeds, with slugs, snails, small mammalia, 
and birds, eggs, and vegetables. 

616. The Badgers {Taxels or Badgers of America) and the 
Wolverines form a tribe connecting the Bears with the Mus- 
tehdas. The Badger, for example, is only semi-plantigrade, 
and has a dentition very like that of the weasels and otters, 
but adapted for a less carnivorous regimen. But it has the 
tardy gait and nocturnal habits of the other plantigrades ; it 
does not, however, become torpid in winter. All these animals, 
like the weasel tribe, have the power of emitting a fetid odour 
at will. The European and American badgers burrow with 
great facility, by means of the long claws of their fore-feet. 
They go forth in search of food only by night ; and devour 
small animals which fall in their way, and such vegetable 
substances as roots, earth-nuts, and beechmast, almost indiffe- 
rently. They are endowed with astonishing strength of jaws, 
and great muscular force, so as to confer upon them considerable 
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powers of resistance. Of the Wolverines, the most celebrated 
species is the Glutton of the north, which is about the size of 
a badger: it is reputed to be very sanguinary and ferodonS; 
subduuig the largest animals by leaping on them firom a 
tree. Some species of this tribe approach very closely to the 
Mustelidse. 



CHEIROPTERA. 

616. The Order Cheiroptera {Bats) have been placed 
thus hi^h in the Animal Kingdom, in consideration of sevc^ 
peculiarities shewing an affinity between them and the 
Monkeys. They are generally small animals, of insectivorous 
habits, and their distinguishmg peculiarity is a membrane 
extending over the very elongated fingers of the forearm, 
enabling them to rise into andpursue their way in the air, in 
quest of their insect prey. Tne four fingers, forming the 
firamework of the wing, correspond with those of the human 
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hand, though much prolonged; and there is also a small 
thumb, teiminatiiig in a hook-like nail, which serves the 
animal for climbing on precipices, and in making its way 
along" the ground. The toes of the hind-feet are short, and 
furnished with claws, by which the bats suspend themselves 
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from the trecB or walls on which they rest, han^ng with 
the head downwards. From some peculiar sensitiveness in 
ita wing", the hat can make its way, while deprived of 
eyesight, and even of hearing, among a confused variety 
of objects, without ever coming in contact with any. 
In many of the insectivorous bats, the organ of smell is 
furnished with curious leaf-like appendages, formed of 
the integument, doubled, folded, ana cut into curious and 
most grotesque forms. The group in which these are 
most remarkable, is one which avoids the light of day more 
than others. The arrangement may be considered as an 
unusual development of the sense, specially useful in those 
circumstances. 

617. The families composing the Cheiroptera are arranged 
in two divisions — one of them including the strictly Insectivorous 
Bats, the other comprising those which are Omnivorous, or feed 
chiefly on fruits. In the former, the molar teeth have tubercles, 
like those of the Insectivora, and the intestine is short ; in the 
latter, the molar teeth have flattened crowns, and the stomach 
is complex. The Insectivorous group comprises four families :— 
1. RhinohphifKB ; in these, the nose-leaf is of complicated 
structure, and is membranaceous ; the index or fore&i^er has 
but one joint ; the wings are large and broad. 2. Pnylloso- 
tomincB, which have the nasal apjjendage simple and fleshy, 
and an index-finger of two joints. 3. VespertilionidiJBy 
which are destitute of nasal appendages, and have a single 
joint in the forefinger. 4. NoctilumidcBy which are also 
destitute of nasal appendages, but have two joints in the 
index-finger. 

518. To the first of these families, the RhinohpMiMB, belong 
the greater and lesser Horseshoe Bats, which are found in 
the (iarkest and most secluded retreats of our own country; 
their name is derived from the peculiar form of the anterior 
nasal appendage. The family contains many other genera and 
species, most of which are inhabitants of the Old World. One 
of the most curious is the Nyeteris, which has the power of 
distending the skin, which is very loosely fitted to the body, 
with air, hlown into it through openings at the bottom of the 
cheek-pouches, which these animals possess. These openings 
are guarded by a circular muscle, which prevents the return of 
the air except at the will of the animal ; and large valves for 
the same purpose exist in the neck and back. By this curious 
mechanism, the nyeteris has the power of so completely dis- 
tending the skin, as to give the idea of ^ a little balloon funiished 
with wings, a head, and feet.' In this manner, the specific 
gravity of the body is diminished ; and some other purpose 
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may be answered by the contrivance, as in the case of the 
analogous air-cells of birds. 

519. To the second family, the Phyllostomincc^ belongs 
the celebrated Vampire, of the bloodthirsty propensities of 
which such marvellous stories have been told. The wound 
inflicted by its teeth is very small ; but its tongue is endowed 
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with a peculiar power of suction, by which a considerable 
amount of blood may perhaps be drawn. There are no well- 
authenticated accounts of the death of any animal having been 
occasioned by this creature; and the story of its fanning its 
victim with its wings to keep him cool, and render his sleep 
more profound, is probably a notion of the imagination. Some 
of these bats have the tail very short, and in others it is alto- 
gether absent. They appear to feed in part upon succulent 
fruits ; but there is one genus, the extreme shortness of whose 
intestine indicates that it must derive its food from animal 
matter almost exclusively. One of these has been taken in the 
act of sucking blood from the neck of a horse. The vampires 
are confined to South America; but other members of this 
family inhabit the eastern hemisphere. Many of them attain 
considerable dimensions ; the body being equal in size to that 
of a ma^ie, and the wings, when expanded, measuring between 
two and three feet across. 

620. The third family, Vespertilionida, is by for the 
most numerous, and includes most of the bats of temperate 
climates. At least thirteen species exist in this country, the 
largest of which is the Mouse-coloured Bat, the expansion of 
whose wings measures fifteen inches ; but this is of rare occur- 
rence. A more common one is the Noctule, or Great Bat, which 
is but little smaller: this is often met with in considerable 
numbers, seeking its retreat sometimes in the hollows of trees ; 
at others, under the roofs and eaves of houses. Probably the 
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most abundant is the Long-eared Bat, whicli is easily distin- 
guished by the character impHed in its name. Its ears are 




Loug-eaied Bat. 

folded downwards during hybernation or profound sleep. It 
is easily tamed when in confinement, and may be brought to 
considerable familiarity, so as to eat from the hand. It has 
an acute and shrill, but not loud cry. 

621. The bats of the fourth family, Noctilionidcp, are 
almost exclusively confined to tropical countries. The number 
of species belonging to this group is very lare^e, but few of them 
present any important peculiarities. One of the most interest- 
ing is the Cheiromeles, an inhabitant of Java and Siam, which 
has a distinct opposable thumb on the hind-feet, by which it 
can grasp small objects. It is, therefore, an evident connecting- 
link between the orders Cheiroptera and Quadrumana. 

522. The Frugivorous or Omnivorous group contains but 
one family — the PteropiruB, This is widely diffused throughout 
warm climates, and contains some of the largest species of 
the order'. It is not improbable that the fabulous harpy may 
have had its origin in some of these. None of them have the 
tail much developed, and in many it is entirely absent. The 
Pteropis Javinicus is a very characteristic example of this 
family. It is probably the largest of the bats — its expanded 
winffs measuring five feet across. It is extremely abundant 
in the lower parts of Java, and uniformly lives in societies. 
They suspend themselves from trees during the day; and 
from their motionless aspect and contracted bodies, they might 
be mistaken for parts oi the tree, or for fruit suspended from 
its branches. When night comes, they begin to move, and go 
in search of food to the forests, villages, and plantations ; in all 
of which they do great mischief, attacking indiscriminately 
almost any kind of fruit, of which they devour a large quantity. 
In their turn, they are eaten by the human inhabitants of some 



234 ZOOLOGY. 

of the countries where they abound, who consider tliem as 
dehcacies. The flesh of the Common Eoussette of the Mauritius 
has been compared to that of the hare and partridge. 

623. The Cheiroptera inhabiting temperate climates, all 
remain in a torpid state during the winter. Some of tiiem 
make their appearance, however, in mild days ; but as casual 
revivals during the season of repose are injurious to them, they 
usually betake themselves to places of which the temperature 
is not readily affected by external vicissitudes. The office of 
this group in the economy of nature, is evidently to assist birds 
in restraming the too rapid multiplication of insects, and to 
keep down the luxuriance of tropical vegetation. 

QUADRUMANA, OR MONKEYS. 

524. The Quadrumana have an interest for us beyond 
most orders of Mammalia, on account of their being the animals 
nearest to man in external form and in intelligence. They are 
omnivorous animals, dwelling chiefly in the forests of warm 
countries, and spending much of their time on the branches of 
trees, among which they are well fitted to move by reason of 
the grasping power of their extremities. These are considered 
by naturahsts as four hands — Whence the name of the order — 
each hand having one finger opposed to the rest, like the thumb 
on the human hand. The two hinder hands, though resembling 
human feet, are not intended by nature to serve as a support 
to the entire weight of the animal. It only puts the outside to 
the ground, and seems awkward and insecure unless it has the 
fore extremities also employed in its support or in progression. 
The lowest of the monkey tribe have hands little advanced 
beyond the feet of the Camivora, and even among the highest 
the organ is inferior to what it is in man. A corresponding 
series of gradations may be traced in the aspect of the race; for 
whilst, at one end of the series, the muzzle (at least in the 
young animal) is not much more prominent than it is in some 
races of man, at the other, it nearly resembles that of other 
Mammalia. Nevertheless, throughout the order, a certain 
degree of resemblance to man may oe perceived in the gestures, 
as well as in die general aspect of these animals. All of them, 
Hke man and the Camivora, possess three sorts of teeth ; the 
canines, in the full-grown animal, are much more developed 
than in man; and there are intervals between them and the 
other teeth which are not present in his jaws, but exist in all 
other Mammaha. 

626. The Quadrumana may be divided into three families — 
the Simiadce, or Monkeys of the Old World ; the CebicUe^ or 
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American Monkeys; and the Lemuridcej or Lemur tribe, which 
supply the place of monkeys in Madagascar and some parts of 
Afnca and India. This restriction of distinct types of structure 
to different portions of the surface of the globe, is not a little 
remarkable; and it may be traced even in the subordinate 
divisions. 

526. The SimiadcB must be regarded as the types of the 
Quadrumanous order ; and amongst these the Apes manifest, 
in the most striking manner, the peculiar characters of the 
group. These are distinguished from the other subdivisions, 
in part by the absence of a tail, but also by the want of the 
cheek-pouches and of the callosities, or hard spots on their 
haunches, destitute of hair, which the monkeys and baboons 
possess; and further, by the predominance in length of the 
fore-feet or arms over the hinaer ones. The most remarkable 
species of this group are the Chimpanzee and Orang-outang : 
the former, a native of equinoctial Africa ; and the latter, of the 
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peninsulas and islands of Eastern Asia. Both these animals, 
attain considerable size when full grown : the former rising to 
five feet, and the latter to seven ; but no hving specimens of 
those sizes have ever been seen in this country. In both, 
there is a remarkable difference between the young and the 
adult form of the skull — the young bearing the greatest 
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resemblance to that of man, whilst in the adult the mnzzle 
is so much prolonged, and the canine teeth are bo much 
developed, as to give the face much more the aspect of that 
of the baboon. This difference, together with a change in 
the colour of the hair, has caused specimens of the Orang at 
different ages to be accounted distinct species. The character 
of the animal also changes, beine' mild and gentle when young, 
but having a good deal of baooon-like ferocity when come 
to its full development. In the Gibbons, or Lana-armed Apes, 
the length of the anterior members is so ^eat, that they touch 
the ground when the animal is in a semi-erect attitude ; tJiese 
present an approach to the monkeys, in the possession of 
callosities on the haunches by some of the species. 

627. The Monkeys of the Old World are distinguished (in 
addition to the characters which separate them from the 
Cebidee) by the possession of cheek-pouches, callosities, and 
a tail, which distinguish them from the apes ; the tail is longer 
than in the baboons, the muzzle less protuberant, and the 
aspect less ferocious. The group contains, however, Bome 
species which present an approach to the apes, and others 
which form a transition to the baboons. The True Monkeys 
are also remarkable for the shortness of the arms in proportion 
to the legs, which causes some species to walk on all-fours 
with difficulty, climbing being their usual mode of locomotion ; 
but by common observers they are still more noticed for the 
beauty of their colouring, their activity of movement, and 
gentleness of demeanour. Their character is much changed, 
however, by confinement. They are found in almost all ihe 
tropical countries of the Old World, and particular genera 
have a peculiar local distribution. Many of them live in 
societies, chiefly inhabiting the woods, but committing e;Teat 
devastations on any cultivated ground in the neighbourhood. 
In several species, the aspect of the head is extremely 
grotesque, as are also the attitudes of the animal. Their fooSl 
seems to be rather vegetable than animal ; and in one genus 
this is distinctly indicated by the structure of the teeth and of 
the stomach. Another genus, restricted to Africa, is destitute 
of thumbs on the anterior extremities, and the deficiency is 
partly supplied by the ffreat development of the tail, which 
IS not, however, prehensile, as in the American monkeys. 

628. The JBaboons have usually a short tail, or none at all ; 
but there is much variation in this respect. They are rather 
distinguished from the apes and monkeys by the protuberance 
of the muzzle, and the ferocity of aspect which is partly 
dependent upon this ; the canine teeth are generally larg^ and 
strong. The Baboons have also a large bag connected with the 
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organ of voice, by the resonance of which the power of their 
loud and discordant cries is greatly increased. The animal 
commonly termed the Barbary Ape is in reality a baboon^ but 
in the almost total deficiency of tail, it bears a superficial 
resemblance to the former group. A race of these animals 
inhabits the Rock of Gibraltar, where they manage to obtain 
a scanty subsistence. This is the only instance of the existence 
of Quadrumana in a wild state within the boundaries of 
Europe. The Mandril is the largest of the Baboons, and 
of the Quadrumana in general, with the exception of the 
chimpanzee and orang. It is a ferocious-looking animal, and 
is distinguished from other baboons by the bright-red colour 
of its cheeks; it is dangerous from its size, strength, and 
uncertain temper, so as even to become a terror to the 
negroes of Guinea, of the woods of which part of Africa it 
is an inhabitant. The group of Baboons is almost confined 
to Africa and Western Asia. Dr A. Smith, a traveller in 
Southern Africa, states that they chiefly inhabit barren stony 
places, where they subsist, for the most part, upon scorpions, 
to procure which they employ their hands to lift up the 
numerous loose stones, unaer which one or more of these 
creatures commonly lie concealed : their stingy they extract 
with dexterity. Baboons are by no means devoid of intelli- 
gence ; but they do not seem capable of being steadily attached 
by kindness, and generally exhibit an alternation of moody 
sullenness and violent outbreaks of passion. Their resentment 
of injuries is often manifested for a long time afterwards. 

629. The Monkeys of the New World, composing the 
family Cebida, differ from those of the Old, not oSij in 
the greater number of their grrinders and a wider disposition 
of the nostrils, but in the entire absence of the cheek-pouches 
and callosities, and also in the conspicuous character of the 
tail, which is capable of being twisted round branches so 
firmly as entirely to support the animal. In general, the 
thumbs of the anterior members are not opposable ; and they 
are sometimes scarcely developed at all. The CebidsB are 
usually of smaller size than the Simiadse, none of them 
attaining nearly the dimensions of the chimpanzee, orang, or 
mandril ; they are also less malicious, more easily tamed, and 
susceptible of a more constant attachment; but they seem 
to possess less intelligence. They are found in very larffe 
numbers in the woods of South America, where they chiefly 
subsist on vegetable food, to which their teeth shew a peculiar 
adaptation. The largest of them are the Myceti, or Howling 
Monkeys, which derive their tremendous powers of voice from 
a sort of hollow drum connected with the larynx (somewhat 
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resembling that of the baboons), which is peculiar to them 
amongst the Cebidse. They are shaggy animals, about the size 
of a fox. The Ateles, or Spider Morlkeys, are remarkable for 
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the length and prehensile power of their tails, and for the 
absence (in some species entire, in others nearly complete) of 
the thumb: whence they are called four-fingered monkeys. 
A remarkaole link, by which this group is connected with the 
Simiadse, is afforded by the genus Oustitis, which includes 
the animals known as marmosets and tamarins. Like the 
American monkeys in general, they have the nostrils lateral, 
and the haunches covered with hair, and are destitute 
of cheek-pouches ; but they have only ten grinders in each 
jaw, like those of the old continent. All their nails, except 
those of the hinder thumbs, are compressed and pointed, so 
as to assume the appearance of claws ; and even the thumbs, 
though furnished with flat nails, are yet so slightly separated 
from the other toes, that the animals can scarcely be called 
* four-handed.' The lower jaw possesses large cutting 
teeth, resembling those of the Rodentia — an order to which 
this group presents several points of resemblance. They ai« 
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all diminutive ammals, of pleasing forms, and very active 
movements ; some of them are rather irritable in temper, and 
present an appearance which is really formidable notwith- 
standing their size. There is another genus, Pitheda, which 
may be regarded as representing the baboons of the Old 
World among the CebidaB; the tail being short, the head 
large, and the canine teeth much developed. Many of the 
species are strong, stout, and lierce; having a hoarse and 
hollow voice, and a malicious aspect. Some of them are 
nocturnal in their habits, and feed upon small Mammalia and 
birds, which they steal with great caution and noiselessness ; 
such are distinguished by their large and prominent eyes. 

530. The tlurd family of Quadrumana, that of Lemuridw, 
has in many respects the general aspect of the American 
monkeys ; but the muzzle is much prolonged, resembling that 
of insectivorous or carnivorous animals; the teeth, also, are 
modified for animal food, presenting sharp tubercles, locking 
into each other ; and the grmding motion of the lower jaw is 
reduced, so that its action possesses more of the scissor-like 
character of that of the animal-feeders. The four thumbs 
of these animals are well developed and opposable ; the 
claw-hke aspect of the nail of the first hmd-finger is 
one of the most easily recognised characters of the family. 
The canines in the lower jaw have the character of addi- 
tional incisors ; and the first molars resemble the ordinary 
canines. The total number of teeth in each jaw is eighteen, 
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as in the American monkeys. The Tru£ Lemurs are distin- 
guished by their very large and handsome tails, which are 
elevated when the animals are in motion, and not trailed after 
them ; they average the size of a large cat, but have longer 
limbs. They are nocturnal or twilight animals, passing the 
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day in sleep, rolled ud in the form of a ball ; at nig-ht the? 
rouse themselves, ana spring with the greatest activity u 
search of their food, whicn prmcipally consists of fruits. They 
are entirely confined to Madaga^r, where at least thirteen 
species are known to exist, difiPering from each other bat little 
except in colour. On the other hand, the GalagoSy which are 
found in the neighbourhood of the river Senegal, are pre- 
eminently insectivorous. With this group may be associated 
a very remarkable animal, which bears a strong resemblance 
to the sloth — the Stenops Tardigradus, or Slow-^aced Lori, an 
inhabitant of India and the Eastern Archipelago. It has the 
teeth of the Lemuridse, the short muzzle of a mastifT, a slender 
body, no tail, and large approximating eyes, as in the Lemurs. 
It subsists on insects, occasionally on small birds and qnadni- 
peds. During the day, it sleeps, clinging to a branch, with the 
Dody drawn together; at night, it prowls amon^ the forest 
boughs in quest of food; its sight is then excessively acute, 
and it steals noiselessly on its victim. Its grasp is remarkably 
tenacious ; and it has been found that the trunks of the arteries 
of the limbs subdivide, as in the true sloths, into a net-work of 
branches, the object of which seems to be to retard the blood in 
its passage amongst the muscles. 




GalsBopithccus, or Flying Lemur. 

531. In this group are to be placed two remarkable animals, 
which, &om their strong resemblance to other orders^ were 
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associated with them by Cuvier and other naturalists. The 
flrst of these is the Galaopithecus, or Flyinff Lemur j which, from 
its strong resemblance to the bats, has been arranged with the 
Cheiroptera. It is, however, a lemur in all its essential charac- 
ters ; but it has its limbs connected by thin skin, which they 
etretch out, as the framework of an umbrella supports its 
covering. By this singular structure the animal is supported 
in the air, as by a parachute ; but it has not the power of 
sustaining a continued flight, though it can leap a distance of a 
hundred yards with a gradual descent. Like the bats, it feeds 
on insects, and sleeps with its head downwards, susp^ded by 
its hind-legs. It is a native of the Indian Archipelago. The 
other of these aberrant forms is the Chdromys, or Aye^aye, 
which, from the peculiar form of its two lower front teeth, has 
been ranged wiw the Rodentia. In its general character, 
however, it is essentially a lemur ; the thumbs of the hind-feet 
are opposable to the other toes, which is not the case with 
any truly rodent animal, and approaches to a similar confor- 
mation of the teeth are seen in other lemurs. Moreover, it is 
a native of Madagascar, the cen^e oi this group. It is a 
nocturnal animal, about l^e size of a hare : it is said to spend 
its day in holes in tiie ground (but these are probably not of its 
own excavation), and at night to climb trees, from the crevices 
in the bark of which it picks out worms and larvse of insects 
with its long slender fingers, 

BIMANA. 

532. At the head of the Mammalia, and consequently of the 
entire Animal Kingdom, stands the order Bimana, implying 
Two-handed Animals, but in reality composed of but one genus 
— Man. He may be comprehensively described as a being 
fitted to live upon almost all kinds of food, and in every part 
of the earth except those constantly under snow ; of an extra- 
ordinary intelligence, and tendency to social life; eminent in 
power over all other animals, and endowed with the greatest 
ability to turn the objects and forces of physical creation to his 
own benefit. Besides all this, we believe there is a spiritual 
being within ua, and vouchsafed to no other species, by which 
we are brought into peculiar relations to the Divine Author 
of nature, and which will survive the frail tenem€nt in which 
we live. 

533. In this place we have to consider man solely as a part of 
the Animal Kingdom. He is distinguished by an erect posture, 
and by the two fore extremities being fitted for prehension only, 
while the two hinder are devoted to support. By the upright 
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position his upper extremitieB are left at entire liberty, whilst 
nis organs of sense are most fEtvoarably situated for obeervatiGD. 
The hand of man is adapted to a far greater variety of pur- 
poses than that of the monkeys in which it is most per&ct; 
its power consists chiefly in the size and strength of the thumb, 
which can have its tip brought into opposition with that of any 
of the finders ; and all these are capable of being moved am- 
rately. In none of the monkeys can the thumb be oppooedTto 
the jdngers with any degree of force, and in many their tip 
cannot be brought into contact; so that, though admirably 
adapted for clingmg round bodies of a certain size, sudh as the 
small branches oi trees, their hands can neither seize very 
minute objects nor anpport large ones. To the hand of man 
some have attributed nis superiority; but it may be safely 
said, that he owes this to his mind and its instruments con- 
jointly. The hand would be useless without the mind to direct 
It : and mankind, if handless, would soon be reduced to a very 
suoordinate kind of existence, if not speedily extinguished 
altogether. 

634. Man, possessed of so remarkable a means of executing 
that which his mental ingenui^ devises, is less provided, in 
regard both to acuteness of sensibility and to muscular power, 
than many other Mammalia. His swiftness in running> is 
inferior to that of other animals of his size. The smallness of 
his face, compared with that of the cranium, shews that the 
portion of the nervous system connected with the external 
senses is less developed in him than in most other animals. 
Accordingly, he is surpassed by many in the acuteness of his 
sensibility to light, sound, &c. But he stands alone in the 
power of comparing Ids sensations, and drawing conclusious 
from them. Moreover, although none of his senses are very 
acute in his natural state, they are all moderately so, which 
is not the case in other animals ; and they are capable (as is 
also his swiftness of foot) of being much improved oy practice, 
especially when circumstances strongly call for their exercise. 

535. This improvability is one of the most remarkable 
characteristics of the bodify as well as the mental constitution 
of man. It is owin^ to a gradual advance in both, that the 
civilised races now enjoy so much of comfort, and of means of 
still further elevation. In the processes by which these are 
attained, we observe a remarkable difference between the 
character of man and that of other animals. The arts of 
which these are capable are limited and peculiar to each 
species; and there seems to be no evidence of a power of 
invention, or of construction for any purpose, beyond that to 
which the original and instinctive powers are adapted. Hence 
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it would appear, that there is no proof of any speciea or race 
among the lower animals ever making an acCvance towards an 
improvement or an alteration in its condition ; and where a 
particular adaptation of means to ends, of actions to circum- 
stances, is made by an individual— as is often the case where 
some amount of intelligence or rationality exists— -the rest do 
not seem to profit by it. 

636. Man is as much distinguished, then, from the lower 
animals by his mental as by his corporeal endowments. Yet 
they are not of a kind altogether different from that which we 
may elsewhere see. In common with the inferior tribes, he 
possesses strong instinctive propensities, which are kept under 
control, however, in a well-balanced mind; but wnen the 
reasoning powers are undeveloped, as in early childhood and 
idiocy, the exclusive sway of the instincts is obvious. The 
more violent passions and emotions are nearly akin to these ; 
and whilst they give great activity to the operations of the 
mind, it is requisite that they should be duly restrained by the 
intellect and will. This power of internal regulation is one of 
the most striking characteristics of the human mind above that 
of animals, which possess Uke it reasoning faculties, often to 
no mean extent, and are actuated by emotions and moral 
feelings. One of the most important aids to the use and 
development of the human mina, is the power of producing 
articulate sounds, or language ; of which, so far as we know, 
man is the only animal in possession. There is no doubt that 
many other creatures have certain powers of communication 
amount individuals ; but these are probably very limited, and 
of a kmd very diflferent from a verbal language. 

537. The more we study the physical and mental constitution 
of man, the more are we led to the belief, that it is in the 
adaptation of the whole to a great variety of circumstances 
that its great perfection consists. There seems scarcely any 
condition in which he cannot support himself; he is capable 
of sustaining the lowest as well as the highest extremes of 
temperature. Furnished with cutting, canine, and molar teeth, 
he is clearly fitted for a mixed find of diet; but he can 
support himself in health and strength on either animal or 
vegetable food exclusively. At the same time, it is by the 
demands which his peculiar condition makes upon the exercise 
of his ingenuity that his mental powers are first called into 
active operation; and when once aroused, their development 
has no assignable limit. On a cursory glance at the condition 
of the inhabitants of different parts of the earth, it will almost 
always appear that where food and shelter are the most easily 
obtained, civilisation is the least advanced. Frequently, as in 
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many Eastern nations, a certain progress is early made, and 
the race then remains stationary for centuries. 

638. The striking differences in colour, in the form of the 
head and other parts of the body, and in degree of intelligence 
amongst the different races of men, have caused some naturalists 
to regard them as constituting distinct species — that is, as 
being descended from orig^al stocks havmg corresponding 
differences from each other. But this notion does not appear 
reconcilable with the fact, that in each race there not unfi^- 
quently exist subdivisions, of which the characters approximate 
more closely to those of other races than is ever seen among 
distinct species. For example, althoug^h a characteristic 
specimen of the Negro race is extremely different from a 
well-formed European, a series of nations might be traced in 
Africa whose common origin can scarcely be questioned, and 
which yet lose one Negro peculiarity after another, until a 
very close approach is manifest to the character of the wMte 
races. 

639. Again, it is to be remarked, that the differences among 
the races of men are such as are observed in other animals to 
result from the influence of external causes, or to have a 
spontaneous origin; whilst in those points which most com- 
pletely separate him from the species most nearly alUed, there 
IS a thorough conformity. This is especially the case in r^ard 
to his mental endowments ; for similar natural prejudices and 
impressions, the same feelings, sympathies, and propensities, 
and intellectual &culties corresponding in kind, if not in degree, 
may be traced in all of them. 

640. Nevertheless, the different races peopling the earth may 
be associated into groups, from their greater or less resenablance 
to each other ; these groups having probably been distinct from 
a very early period, and their members usually having- affinities 
in language as well as in physical conformation. Five of such 
groups are usually describeci. 

641. The first occupies Europe and the south-western part of 
Asia, and may be geographically divided from the second by a 
line passing eastwards from the Euxine through the Ca^ian, 
then following the direction of the Himalaya mountain-range, 
and descending to the Gulf of Bengal. . The two great re^ons 
thus separated have been from the earliest periods the abc^e of 
two great classes of the human race, diffenng from each other 
in manners and social character, as remarkably as the arid and 
saline plains of Mongolia and the cold desert of Gobi differ 
from the warm and fertile countries of Southern Asia. 

642. To the western group (commonly termed Caacasian) 
the name of Iranian is apphed by Dr f richard, the liig^hest 
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living authority on this subject. The nations composing it 
peop& India, Fersia, and Arabia, the north of Africa, and 
nearly the whole of Europe. In the inhabitants of this spaoe, 
a siinilar coniig'uration of body may, with few exceptions, be 
recognised. Oi this, the ancient Greeks seem to afiford the 
most perfect model. It is principally remarkable for the 
roundness of the cranium and the oval form of the face, and 
for the small proportion which the latter bears to the former, 
the upper and anterior parts of the brain being chiefly developed. 
The muzzle does not project, the front teeth of both jaws being 
perpendicular; the hps are gently turned out, the chin full 
ana rounded. Complexion does not enter into the characters 
of this group ; since it is of aU shades, from the white and 
florid colour of the northern Europeans, to the jet black of 
many tribes in Libya. In these Indo-Atlantic nations, we 
find the greatest energy of the intellectual powers and moral 
feeHngs, and the greatest susceptibiHty of imjirovement by 
culture. They certainly, therefore, rank highest in the human 
family. It seems probable that the region of Upper Asia 
termed Iran, was the primitive seat of those families of 
nations who have most extensively spread the same type of 
features. 

543. The nations inhabiting the northern and eastern parts 
of Asia, with the Finnish nations of Northern Europe, and the 
Esquimaux of North America, evidently belong to a different 
group (commonly called the Mongolian), to which Dr Piichaid 
gives the appellation Turanian. These are particularly 
characterised by the form of the skull and f&ce, whidx seem as 
if they had been flattened in front ; so that the features run 
together. The cheek-bones project very far sidewise ; tihe 
nose is small and flat; the hps rather thick; the chin less 
projecting. The characteristic complexion of this group is 
olive ; the eyes are usually black ; and the hair black, straisiht, 
and strong, but thin. The forehead is low and flat. ^Haeir 
stature is generally lower than that of Europeans ; and, with 
greater acuteness of the senses, they exhibit less intellectual 
power. 

644. The general characters of the Negro races inhabiting 
the tropical parts of Africa are sufliciently well known. Their 
complexion and eyes are dark, approaching more or less closely 
to black; the hair black and woolly. The skull looks as if 
it had been compressed laterally, so as to cause the face and 
back-head to project. The forehead is low, narrow, and slant- 
ing ; the jaws narrow and projecting ; the upper front te^th 
oblique, and the chin receding ; the nose is broad and fiat ; 
the lips, especially the upper one, thick. It cannot be demed 
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that in these characters the Negro head is intermediate between 
that of the European and that of the monkey ; hut it far more 
nearly resembles the former than the latter. It is a very 
important fact, also, that it is only in the most degraded 
African races that we meet with the tffhole assembmge of 
characters redded as distinguishing the Negro ; and that in 
others we find so strong a tendency towards a higher character, 
that it would be difficult to distinguish many individuals 
among them from others that mi^ht be selected from the 
Iranian race. The influence of chmate, and other external 
circumstances, on the physical and mental development of 
the human body, is nowhere more evident than when the 
degraded nations of the Guinea coast are contrasted with the 
intelligent Gaflres of the south or the civilised Ashantees to 
the north. There can be little doubt, then, that no decided 
line separates the African from the European races ; and that 
the former may, in process of time, be brought up to the same 
intellectual and moral standard with the latter. 

545. According to Dr Prichard, the Hottentots and Bushmen, 
inhabiting the south of Africa, must be regarded as constituting 
a distinct group, in which human nature is exhibited in its 
most degraded form. There is a remarkable admixture in 
their physiognomy of the characters of the Negro and Turanian 
races. The face is extremely flat ; the nose has scarcely any 
perceptible ridge, and its extremity is greatly widened ; the 
eyes are placed very obliquely, as in the Chinese; the chin 
is prominent, but very narrow ; the complexion is like that 
of a Negro, diluted with yellow ; the hair grows in separate 
tufts, which spontaneously twist together. In their language, 
the Hottentots seem to have no affinity with the other nations 
of South Africa which had a Negro ori^n ; and they live in 
a more destitute and miserable condition than any other 
inhabitants of this continent. 

546. The aboriginal nations of America, excluding the Esqui- 
maux and some other tribes, form a well-marked division of 
the human family, bearing a strong general resemblance to 
each other in their most remarkable characters, both physical 
and moral. As in the Iranian division, the complexion varies 
extremely; but in general a reddish or copper hue prevails. 
The form of the head more resembles that of the Turanian 
group than any other. 

547. The Indian and Polynesian archipelagoes are inhabited 
by a great variety of nations, which have probably had mixed 
origins, and which it is difficult, therefore, to refer to any 
single group. Two races, however, appear to be decidedly 
distinct from the rest. One of these consists of the genuine 
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Papuas, or woolly-haii'ed inhabitants of the interior of New 
Guinea and the adjacent large islands. These bear a strong 
resemblance to the people of Madagascar. Their hair is less 
viroollj, is longer and tnicker than mat of the Negroes, but is 
very different from the lank hair of the Malays and other 
races. The other, that of the Alfourous, appears to have 
constituted the primitive population of the Eastern Archipelago, 
but is now nearly confined to the interior of Australia. The 
hair is not woolly, but hard, black, and thick. The counte- 
nance is flattened, and the nose so wide that the nostrils are 
almost transversely placed. The Hps are thick; the mouth 
wide ; and the teeth projecting. The colour of the skin is of 
a smoky black, never very deep. The stature is usually below 
the mean; and the limbs seem of disproportioned length. 
Their physical and mental development appear altogether 
extremely low. 
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Hawks, . . . 


162 


18 


Marsh Snails, . • 


29 


Hedgehogs, . . 


185 


Lamellicomes, . 


54 




179 


Helianthoida, order. 


6 




156 


Marten, . 


227 


HeUcins, fiunily, . 


30 


Lampreys, 
Lanoet-flsh tribe. 


86 


Martin, . , 


167 


Herons, 


137 


107 


Mastodon, 


218 


Herrings, . 


101 


Land-Snail, family. 


30 


Mavis, . 


164 


Heteromera, group. 


55 


Lapwings, 


141 


61 


Heterqpoda, order, . 


27 


Larks, . . . 


161 


11 


Heteroptera, order, 


71 


Laryffi state. Insects in, 46 


Mcgalonyx. . 


184 


Hippoboscids, fiunily, 77 


Leeches, . 


86 


Megalosaurus, . 


118 


Hippopotamus, 


215 


Lemmings, . 


190 




147 


HirudhiidsD, family, 
Hbazin, . 


36 
147 


Leopard, 


239 
223 


Megatherium, 
Melasoma, family, . 


184 
56 


Holothnridffl, fkmily 


15 


Lepadites, group, . 
Lepidoptera, order, 
Leporidffi, family, . 


45 


MenidsB, . 


105 


Homoptera, order, . 


68 


71 


Mice, . . . 


188 


Honey-suckers, . 


174 


192 


Milli^es, family. 


76 


Hoopoes, . 


176 


Lemea, 
LibeUulidsB, family, 


18 


88 


Hombills, . 


161 


60 


Mining-spiders, 


80 


Horse, . 


218 


Limaoinss, £unily, . 


81 


Mites, . . . 
Mocking-birds, 


82 


flies, . . 


77 


Limpets, 


22 


164 


,Sea, . . 


197 


Ling, . . . 


96 


Moles, . . . 


185 


House and Meat Flies, 77 


Lion, . . . 


223 


MOLLVSCA, 


8,16 


Humming-birds, . 


174 


Lizards, . . 


115 


Monitors, . 


115 


Hy»nas, . . 


225 


Llamas, 


213 


Monkeys, 


236 




13 


Lobsters, . 


41 


MonocuUdsB, family. 


44 


6 


Locusts, . . 


69 


Monotremata, order. 


178 


Hydroida, order, . 


5 


Longioomes, family. 


57 


Morses, . 


196 


125 


Loon, 


180 


MoschidSB, famUy, 


210 


Hymenoptera, order, 


63 


Lophobranchii, order, 93 


Mosquitoes, . 


76 


Hypboeura, family, . 


44 


Lories, . . . 


173 


Mother Carey's Chic- 


Hyrax, 


218 


Louse, . 


78 


ken, .. . 


185 


Hystricld®, family. 


190 


Love-birds, 


172 


Moths, . . . 


71 






Lucemaria, family, 


7 


Mullet tribe, . 


108 


Ibex, ... 


203 


LumbricinidsB, family, 36 


Muricidffl, fomily, 
MuridsB, family, . 
Muscidffi, famfly, . 


26 


Ibis, . . 


188 


Lump-fish, 


97 


188 




,226 


Lycaon Picta, 


225 


77 


lehthyosaurus, . 


118 


Lymneeidffi, family. 


29 


Muscle, . . 


20 


Iguanas, . 


116 
118 


Lynx, . . . 


228 


Musk Deer, . 
Ox, . . 


210 
207 


Impeyan, . 


146 


Macaws, . . . 


178 


MnsteUdflB, family, . 


227 




28 


Mackerel tribe, . 
Macrura, family, . 


105 


MyadsB, family, . 


21 


Infusoria, class, 


4 


41 


Myceti, . . . 


237 


Insecta, class. 


46 


MagiluB, . ' . 


24 


Mygale, . . 


80 


Insect-eaters, . 


179 


Maigre,fainily| . 


159 


Myriapoda, class, . 


88 


Insectivora, order, 


185 


105 


MyrmeUonides, fa- 




Insessores, order, . 


158 


Malacopterygii Abdo- 


mily, . . 


62 


Irish Elk, . . 


209 


minales, order, . 


98 


MytilacesB, family, . 


20 
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Narwhal,. . . 196 

Natatores, order, 129 

Natteijack, . . 135 

Kantilids, family, 33 

Nematoidea, order, . 13 

Kepidee, familv, . 71 

KereidaB, family, . 87 

Neuroptera, order, 60 

Newt, ... 126 

Nightingrale, . . 165 

KoctilionidaB, . 233 

Noctuma, family, . 74 
Nudibranchiata, order, 28 

Natcrackers, . . 159 

Nat-hatch, . . 170 

Ooelot, ... 223 

CEstridsB, family, . 76 

Ophidia, order, . 119 

Opossums, • . 180 

Orang-outang, . 235 

Orbioula, ... 18 

Orioles, . . 164 
Omithorhynchus, 178, 228 

Orthoptera, order, . 57 

Ospreys, . . 153 

Ostreadffi, family, . 19 

Ostrich, . . 142 

Otters, ... 227 

Oonce, ... 323 
Onstitis, . . .338 

Owls, ... 153 

Ox-pecker, . . 160 

tribe, . . 204 

Oyster, ... 19 
catcher, . 142 

Pachydermata, order, 213 

PalsBotheriom, . 217 

Palpicomes, family, 54 

Panther, . . 223 

PapilionidaB, family, 72 

Paradise, Birds of, . 174 

Parasita, family, . 78 
Parenchymata, order, 13 

Parroqaets, . . 173 
Parrots, . . .171 

Partridges, . . 147 

Patellidaa, family, . 23 

Peacock, . . 145 

Peccaries, . . 215 

Pecten, family, . 20 

Pectinibranchiata, . 24 
Fectorales pedonou- 

lati, . . .109 

Pedicellata, order, 14 

Pelicans, . 181 

Penguins, . . 129 

Pennatula, family, 8 

Pentamera, group, , 50 

Perches, . . 102 

Petaurus, . . 181 

Petrels, . . 135 

Phalangers, . . 179 



Phalangid£B, family, 81 
Pharaoh's Hen, . 158 
Pharynginee labyrin- 

thuformes, . . 108 
Phascolarctos, . 181 
Phascolomys Wombat, 182 
Phasmidas, family, . 58 
Pheasants, . . 145 
PhocidsB, order, . 196 
Phryganea, group, 74 
PhryneidsB, family, 81 
Physalia, . . .12 
Physeteridee, . 195 
Physograda, . .11 
Phytozoa, class, . 5 

Pigeons, ... 148 
Pigs, ... 215 
Pikes, ... 99 
Pilchard, . . 102 
Pipe-mouthed Fishes, 110 
Pithecia, . . 239 
Planaria, ... 14 
Planorbis, fiimily, 29 
Plant-Uce, . . 69 
Plegtognathi, order, 91 
Plesioeaur, . . 118 
Plovers, . . 141 
PoBcilopoda, order, . 44 
Pcephaga, family^ 181 
Polecat, . . .227 
Polygastrica, order, 4 
Polynemus, . . 103 
Polypifera, class, . 5 
Pool Snails, . . 39 
Porcupines, . . 190 
Porifera, order, . 8 

Porpoises, . .196 
PortugueseMen-of-war, 13 
Prairie-dog, . 187 
Proteus, . . .127 
Pterodactyle, . 118 
PteropinsB, family, . 333 
Pteropoda, order, 31 

Pteropus Javinicus, 333 
Puffins, . . .139 
PulicidsB, family, 78 

Pulmonaria, order, 80 
Pulmonata, order, . 39 
Pulmonigrada, . 11 
Puma, . . .323 
Pythons, . . 122 

Quadrumana, order, 234 
Qnagga, . . .219 
Quails, . . 147 

Rabbit, . . .193 

Races of Men, . 248 

Radiata, . . . 3, 4 

Rails, ... 139 

Rain-bird, . .170 

Ram, ... 204 

Raptores, order, . 150 

Rasores, order, . 144 
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Rats, . . . JSS^ 

Rattlesnake, . ISSt' 

Raven, . . . Ittd-. 

Rays, . . . «fr 

Redbreast, Robin, . MS 

Red Deer, . 30& 

Reindeer, . 9Qft 

ReptUes, class, . 1X0 

Rhea, . . 149 

Rhinoceros, . . 217 

Rhizophaga, family, 189 



Rock-fish tribe, 
Rodentia, order. 
Rollers, . 
Rook, . . 
Rorqual, . 
Rose-beetle, 
Rotifora, order, 
Round-worms, 
Roussette, 
Ruminantia, 



110 

18S 

168 

15» 

. 19S 

50,54 

• 6 

18 

. 234 

198 



Salamanders, 

Salmons, 

SalpsB, 

Saltatoria, group, 

Sandhopper, . 

Sarcophaga, family. 

Sardine, 

Sauria, order, . • . 

Saw-fish, . 

^flies. 

Scabbard-fish, . 
Soalaria, family, 
Scanaores, order, . 
SdaenidsB, . . 
Sciurids, fiunily, 
Sclerodermi, fiemdly, 
Scolopacidee, family, 
ScolopendridsB, 
SoorpsBna, 



138 

100 

18 

fiO 

43 

180 

109 

lis 

88 
64 
107 



169 
10» 
186 
99 
US 

ss 

Scorpions,' family, . 81 
Scutibranchiata, order, 99 



Searbreams, . 

^hones, 

^pen, . 

—slugs, 

^urohiiis, . 

^wolf, . . 

Seals, 

Sebastes, or Norway 

Haddock, . 
Secretary, . 
Segments of Insect, 
Selaohii, order, 
Sepiadae, 

SepisB, . . . 
Serpents, . • 
Serpula, family, 
Serrasalmus, family, 
Serricomes, family, 
SertularldsB, . 
Sharks, 



105 
99 

8 
15 
110 
19 
109 
196 

104 

157 
47 
86 
32 
38 

120 
88 

101 

62 

6 
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IMBBX. 



253 



Sheep, . . . 


PAOK 

203 


aittews. 


185 


^nikes, . . . 


162 


Shrimp, 


41 


Silk-worm, . 


74 


SUnrus, . . 


100 


SlmiadflB, family, . 


235 




Skate, . . 


89 


Sklnkn, . . 


117 


Skoan, . 


184 


SkonkB, 


227 


Sloths, . . . 


183 


Slow-worms, 


120 


mugs, . . . 


81 


Smelt, . . . 


101 


Snails, . . . 


80 


Snipes, 


139 


Solan, . . . 


132 


sSlldungulato, . ' . 
Solpugidee, family, 
SorecidGB, family. 


97 
218 

81 
185 


Sparrow, 


160 


Spectre tribe. 


58 


SphingidaB, famUy, . 


73 


Sphyresna, . 
Spider Monkeys, . 


103 


238 


Spiders, . . 


79 


Spindle-shell, family, 26 


Spondylidee, family, 


21 


Sponge, . 


9 


Spring-bok, 


201 


Springtails, . 


78 


Squamipennes, . 
Squirrels, 


105 
186 


Stags, . . . 


207 


Star-fiahes, 


14 


Starlings, . . 


159 


StelUoe, . 


116 


Stenelytra, family. 


56 


Sticklebacks, 


104 


Stomapoda, order, . 


42 


Stork, ., . . 


137 


Strombidce, family, 


27 


Strongylus, 


18 


Sturgeons, . 


90 


Stumides, . . 


169 


K^^ffiy, ' . 


78 
215 


176 


^flah,**. ' . * 91, 92 




125 


Swallows, 


166 



Swans, . 


PAOR 

132 


Turkeys, . 


PAOK 

. 146 


Sword-fish, 


106 


Turnstone, . 


142 


SyndactyU, . 
Syngnathus, . 


166 
93 


TurtH . 


. Ill 


Syrens, 


127 


ITranoecopus, . 


. 108 






Urcularia, family, 


5 


Tabanidee, family, . 


76 


Urslda), family. 


. 228 


Tesnia, 


13 


Urus, . 


205 


TeenidsB, family, 
Talpidae, family, . 
Tape-worm, . 
Tapirid8B,femily,. 


107 

185 

18 

216 


Vampire, . 

ViaiTEBRATA, 

Yespidae, family. 

Volute, family, . 
Vultern, 


. 232 
83 
. 66 
121 
. 190 
25 
145 


Tapirs, . . .216 
Tardigradus, Stenops, 240 
Taxioornes, family, . 56 


Tectibranchiata, order, 27 
Tenebrio molitor, . 56 


Vultures,' . * . 


165 


TenthredinidsB, family, 64 


^ni' • . • . 


. 165 


Tenuirostres, . 


173 


197 


Terebratula, family, 


18 


Wapiti, . . 


. 209 


Termites, family, . 


61 


Warblers, . . 


165 


Terns, 


134 


Wasps, . 


. 66 


Tetrabranchiata, order, 38 


Water-bugs, or Boat- 


Tetramera, group, . 


56 


fiies, . . 


. 71 


Tetraodon, . 


91 


Water-hen, . 


189 


Thread-worms, 


13 


mole, . 


. 178 


Thrushes, . 


163 


ousel, . 


164 


Thysanoura, family. 
Tiger, . . . 


78 


J!* 


190 
71 


223 


scorpions, 


^beetle, 


50 




120 


Tinamous, 


148 


spinners. 


. 76 


TipuUdee, family. 


76 


Wax-wing, . 


166 


Toads, . 


125 


Weasel, 


. 227 


Todies, . 


169 


Weayer-birds, . 


161 


Torpedo, . 


89 


Weevils, . 


. 67 


Tortoise8,Land &Mud,112 


Whales, 


195 


Toucans, . • 


171 


Whelk, femily. 


. 26 


Trachearia, order, . 


81 


Whidas, 


161 


Trachelides, family. 


56 


Whiting, 


. 96 


Trachinus, . 


103 


Wild-boar, . 


215 


Trlchiurus, 


107 


Wingless Insects, 


. 78 


Trioocephalus, . 


13 


Wolyerines, . 


229 


Trimera, group. 


57 


Wolves, . . 


. 225 


Trionyx, 


113 


Wood-cock, . 


139 


Tritons, . . 


126 


Uce, 


. 48 


Trochus, family, . 


24 




169 


Trouts, . 


100 


Worms, Earth, 


. 86 


Trunk-fish, 


93 


Wrens, 


165 


TubicolflB, order, . 


87 


Wryneck, 


. 170 


TubularidsB, family. 


6 








24 


Xylophagi, family. 


67 


Tunicata, order, . 


17 






Tunny, . 


106 


Zebra, . 


219 


Turbhiidse, fcmuly. 


24 


Zygaena, . 


. 88 


THE END. 
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